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; ment J. Freund, Dean of the Univer- He served in World War I as first 
‘of Detroit’s College of Engineering, lieutenant of infantry, assigned to em- 
1948-49 president of the American barkation operations in the New York, 
tty for Engineering Education, was New Jersey and Long Island territories. 
in Appleton, Wisconsin, on August In 1923, Dean Freund became labor 
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95. He was educated at Campion foreman in the Foundry Department of 
ge, Prairie du Chien, Wisconsin, the Falk Corporation in Milwankee, hav- 
at Marquette University, taking the ing been previously connected with the 
er of engineering degree at the latter firm as a cooperative student engineer 
tution in 1922. while attending Marquette. Shortly 
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after, he became an assistant supervisor 
in the apprentice department, and later 
was placed in charge of the firm’s Ap- 
prenticeship, Education and Personnel 
divisions. 

In 1932, he was appointed Dean of the 
College of Engineering at the University 
of Detroit, a position which he now holds. 

Dean Freund has held many offices in 
the American Society for Engineering 
Education, being vice-president in charge 
of instructional division activities from 
1946 to 1948. Previous service on com- 
mittees of the Society include: member, 
Committee on Relations with Trade 
Associations; chairman, Executive Com- 
mittee on Cooperative Engineering Edu- 
cation; chairman, Committee on De- 
velopment and Placement; chairman, 
Committee on the Formulation of Policies 
of Cooperative Engineering Education; 
member, Committee on Relations with 
Industry; member, Council and Execu- 
tive Committee; treasurer and member 
of the executive committee, Engineering 
College Research Council; and member, 
Committee on Review of Publications. 
He has served as a member of the execu- 
tive committee, secretary and treasurer 
of the Detroit Section of the Society. In 
1937, he was chairman of the Detroit Sec- 
tion. 

In other engineering societies he has 
been equally active. In the American 
Society for Mechanical Engineers he has 
served as chairman of the Committee on 
Education and Training for Industry; 
chairman of the Committee on the Eco- 
nomic Status of the Engineer; member 
of the Regional Delegates’ Conference 
and later chairman of the Conference. 
He has also served as a member of the 
National Delegates’ Conference. 





Since 1947, Dean Freund has been 
vice-chairman of the Committee for the 
Detroit office of the Engineering Societix 
Personnel Service, Ine., having been , 
committee member since 1938. He has 
been a member of committees on Pog 
Graduate Study, Promotion, Membership 
and Credentials for the Michigan Engi. 
neering Society. 

Since 1945, Dean Freund has acted as 
regional chairman of the Sub-Committee 
on Technical Institutes for the Engi- 
neers’ Council for Professional Develop. 
ment. He has also been a member of the 
Architects, Professional Engineers ani 
Land Surveyors Committee on Registn- 
tion in the State of Michigan. 

From 1946 to 1947, Dean Freund wa 
president of the Engineering Society of 
Detroit, and previously had acted 
first vice-president, assistant treasurer, 
chairman of program committee, chair. 
man of the Committee on Memberships, 
and as member of the Committee on Eiu- 
cation, Sub-Committee on Selection ani 
Guidance, Committee on Constitution and 
By-Laws, Board of Directors, Executive 
Committee, and as Counselor to Junior 
Members. He is at present a member of 
the Committee of Past Presidents m 
Engineers’ Council for Professional De 
velopment projects. 





He is a member of the advisory group, 
Executive Committee, and Education 
Division of the American Foundryme: 
Association, and previously was a mem: 
ber of committees for Technical Develop- 
ment, Relations with Schools of Engineer 
ing, and Apprenticeship Training for th 
Foundrymen. 

Dean Freund is a member of Tau Bet 
Pi Association, Pi Tau Sigma, Al 
Sigma Nu, and Crown and Anchor. His 
hobbies are swimming and boating. 
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To Alexander Graham Christie for his 
eeminence in the mechanical engineering 
profession and his notable contributions to 
the solution of technical and management 
problems in the electric power and other 
industries; for the effectiveness and inspi- 
ration of his teaching; for the stimulation 
of original research by his students; and for 
human qualities which have won from them 
friendship and affection. 





ALEXANDER GRAHAM CHRISTIE, twenty- 
frst Lamme medalist of this Society, was 
born at Manchester, Province of Ontario, 
(Canada, on November 19, 1880. He was 
graduated in electrical and mechanical 
engineering from the School of Practical 
Science, University of Toronto in 1901 
and received the degree of Mechanical 
Engineer from it in 1913. The honorary 
degree of Doctor of Engineering was con- 
ferred upon him by Stevens Institute of 
Technology in 1939 and by Lehigh Uni- 
versity in 1940. 

From 1901 to 1904, Christie was em- 
ployed by the Westinghouse Machine 
Company principally on early steam tur- 














bine construction and development, and 
on gas engines. After a year as instruc- 
tor in mechanical engineering at Sibley 
College, Cornell University, from 1905 to 
1907 he was in charge of erection, test and 
operation of steam turbines, including the 
first ones made by the company, steam 
engines, and gas engines for the Allis 
Chalmers Company. He returned to 
Canada as Mechanical Engineer responsi- 
ble for construction and operation of the 
power plant of the Western Canada Ce- 
ment and Coal Company at Exshaw, 
Province of Alberta. 

From 1909 to 1914, Christie served as 
Assistant and later Associate Professor of 
Steam and Gas Engineering at the Uni- 
versity of Wisconsin where he was in 
charge of the experimental and research 
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laboratories in Mechanical Engineering. 
In 1914 he became Associate Professor 
and later Professor of Mechanical Engi- 
neering in charge of the department at 
the Johns Hopkins University. He retires 
from that position this year. Since 1916, 
he has been Director of Night Courses in 
Technology at Johns Hopkins. 

Professor Christie has been licensed as 
a First Class Operating Engineer by the 
Province of Alberta and the City of Balti- 
more and as a Professional Engineer by 
the Province of Alberta, the State of New 
York, and the State of Maryland, where 
he holds registration certificate Number 
One. Since 1939 he has served as Chair- 
man of the Maryland Board for Registra- 
tion of Professional Engineers and Land 
Surveyors. 

During World War I, Professor Christie 
assisted the Emergency Fleet Corporation 
in developing courses of training for ship 
building mechanies and foremen. Dur- 
ing the second World War, he served as 
member of the Jet Propulsion Committee, 
National Advisory Committee for Aero- 
nautics, as Director of Vocational Train- 
ing for Maryland, War Manpower Com- 
mission and as Consultant for the War 
Utilities Sub-Committee, Technical Indus- 
trial Intelligence Committee, War Pro- 
duction Board. Other public services in- 
clude Chairmanship of the Board of Engi- 
neers, Province of Alberta, which studied 
steam and hydro-power developments there 
in 1929, and membership on the Advisory 
Board of Engineers, Owens River Gorge 
Project of Hydro-Electric Development, 
California in 1942, 

Since leaving full time industrial work 
in 1909, Professor Christie has acted as 
consultant on a very large number of engi- 
neering projects, not only in all parts of 
the United States and Canada but in 
England, other countries of Westren Eu- 
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ALEXANDER GRAHAM CHRISTIE 


rope, and in the Far East. This activity 
has involved largely engineering of steam 
power plants on which he is recognized as 
one of the world’s leading authorities, 
but bas also included much work in the 
hydro-electric field and on a great variety 


of other projects. Among his principal 
clients have been McClellan and Junkers- 
feld and Baker and Spencer, both of New 
York City, Consolidated Gas Electric 
Light and Power Company of Baltimore, 
A. J. T. Taylor of London, England, the 
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fydro-Electric Power Commission of On- 
rio, and the City of Los Angeles. 

To this practice, Professor Christie has 
jrought the wide experience, knowledge, 


I od judgment required for the solution of 


jad problems of planning and design 
for the greatest operating efficiency and 
{exibility combined with the best economic 
ysults. He has also provided leadership 
fr research and development work con- 
tibuting to the evolution of modern power 
plants, studies of supersaturated steam, 
the realization of the coal fired gas turbine 
jgomotive, and in connection with studies 
of fluid resistance of hulls, flexibility of 
piping, and other special problems for the 
United States Navy. 

Professor Christie’s early industrial ex- 
prience and his far-reaching consulting 
work have combined with natural ability, 
patience, and equanimity to make him a 
teacher who is not only effective through 
wusual clarity in his demonstrations but 
who inspires his students and makes them 
his warm friends. He possesses those 
qualities which lead students to recognize 
future value in course material both for 
themselves as engineers and through its 
wefulness to society. In graduate stu- 
dents, he has created the type of interest 
which impels them to carry on beyond 
established fields and to do work neces- 
sary for original contributions. 

Dr. Christie is the author of about one 
hundred technical papers and articles on 


1928—George Fillmore Swain 
1929—Irving Porter Church 
1930—Charles Felton Scott 
1931—Dugald Caleb Jackson 
19382—Arthur Newell Talbot 
19388—Dexter Simpson Kimball 
1934—Edward Rose Maurer 
1935—William Elgin Wickenden 
1936—Herman Schneider 
19387—Frederick Eugene Turneaure 
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specific engineering problems of power 
plant development, the regulation of 
public utilities, the engineering profession 
and engineering education. He is also the 
author of the Steam Turbine sections of 
Sterling’s Marine Engineer’s Handbook 
and Kent’s Mechanical Engineer’s Hand- 
book. 

Professor Christie has long been a mem- 
ber and Fellow of the American Society 
of Mechanical Engineers and was recently 
elected an Honorary Member. In 1939 
he served as President of the Society and 
in 1947 was its official representative at 
the Centenary of the Institute of Me- 
chanical Engineers of England, of which 
he is also an Honorary Member. He is a 
member of the American Society for 
Engineering Education, the Engineering 
Institute of Canada, and the Newcomen 
Society of England. He has served as 
member of the National Electrie Light As- 
sociation’s Prime Movers’ Committee and 
of the International Electrotechnical Com- 
mission, and as Director of Research on 
the Coal Fired Gas Turbine, Locomotive 
Division, of the Bituminous Coal Research 
Committees Locomotive Development Proj- 
ect. He is also a member of Sigma Xi, 
Tau Beta Pi, Omicron Delta Kappa, and 
Pi Tau Sigma. 

In 1919, he married Flora Brown and 
they have one son and one daughter. 
Their home is at 211 Tunbridge Road, 
Baltimore, Maryland. 


RECIPIENTS OF A.S.E.E. LAMME MEDAL 


1938—Robert Lemuel Sackett 
1989—Stephen P. Timoshenko 
1940—Andrey A. Potter 
1941—Anson Marston 
1942—Roy Andrew Seaton 
1943—Thomas Ewing French 
1944—Hardy Cross 
1945—Harry Parker Hammond 
1946—Robert Ernest Doherty 
1947—Warren Kendall Lewis 


1948—Alexander Graham Christie 
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George Westinghouse Award— Hunter Rouse 


HUNTER ROUSE 


To Hunter Rouse—for his extenswe in- 
fluence upon the teaching of Fluid Mechan- 
ics; for his revealing syntheses of diverse 
information ; and for his inspiring guidance 
to students and to associates, the third 
George Westinghouse Award in Engineering 
Education is made. 


Like the students of medieval times, 
Hunter Rovss studied with many masters 
in his chosen field. The stimulus of asso- 
ciation with Rehbock, Prandtl, Bakhmetef, 
and von Karman together with his quick- 
ness of perception combined to give him 
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jteechnical mastery which few attain. He 
ained recognition early, receiving the 
man Medal for an outstanding techni- 
al paper submitted to the American So- 
wy of Civil Engineers while a young 
wi of 32. In subsequent years he has 
jrloped exceptional ability in the art 
{written and oral exposition and is the 
ghor of two notable books and several 
wmificant papers. 

following graduation from the Massa- 
dnsetts Institute of Technology in the 
Mpartment of Civil Engineering, Dr. 
jouse was awarded the M. I. T. Traveling 
fllowship, enabling him to spend two 
vars in study abroad. He was awarded 
te degree of Dr.-Ing. at the Karlsruhe 
lehnische Hochschule in 1932. After 
nturning to the United States, Dr. Rouse 
ms employed as: Research Assistant in 
fydraulics at M. I. T. and from 1933-36 
s Instructor at Columbia University. 
During the next three years he held the 
ul appointments of Assistant Professor 
tthe California Institute of Technology 
alof Assistant Hydraulie Engineer with 
te Soil Conservation Service. 

In 1939 Dr. Rouse was appointed Pro- 
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fessor .of Fluid Mechanics at the Uni- 
versity of Iowa and given additional re- 
sponsibilities as Associate Director and 
later Director of the Iowa Institute of 
Hydraulic Research. During the war, Dr. 
Rouse actively directed research projects 
in the Institute laboratories for the 
Bureau of Ships, Bureau of Yards and 
Docks, Coast Guard, Air Foree, and Me- 
teorological Service. 

On five different occasions Dr. Rouse 
has given special summer courses in Fluid 
Mechanics, at Colorado State College in 
1940 and 1941, at the University of Iowa 
in 1942 and 1943, and at the University 
of Michigan in 1947. He is a member of 
the American Society for Engineering 
Education, the American Society of Civil 
Engineers, the American Society of Me- 
chanical Engineers, Sigma Xi, Tau Beta 
Pi, and Chi Epsilon. 

Dr. Rouse was born on March 29, 1906, 
in Toledo, Ohio, and received his elemen- 
tary training in the publie schools there. 
While in Germany he met and married 
Dorothee Hiismert. The Rouses, residing 
now at 701 North Templin Road, in Iowa 
City, have two sons and a daughter. 





Back Issues of Proceedings Available 


A number of copies of back issues of Proceedings of the Society for the 
Promotion of Engineering Education (Volumes 1 through 53, covering the 
years 1893 to 1946) are available; also Volumes I and II of Report of the 
Investigation of Engineering Education, 1923-29, including a report on tech- 
nical institutes, 1928-29. These volumes may be purchased direct from 
Laneaster Press, Lancaster, Pennsylvania, at the member’s rate of $2.00 per 
volume, or $3.00 per volume for non-members of the Society. 

















Putting the Officers to Work 


By C J. FREUND, President 


“The Society is important to me just 
so long as it helps me do a good job in 
the classroom and in the laboratory. I 
shall continue to be a member as long as 
the Society is useful to me in my work, 
and no longer. To me the Society has no 
other significance.” 

So spoke a member in the lobby of the 
Hogg Auditorium between sessions at 
Austin in June. Possibly he was a little 
severe; the Society does have an element 
of comaraderie. But the primary purpose 
of the Society is “the advancement of edu- 
eation in all its functions which pertain 
to engineering and allied branches of 
science and technology.” If the Society 
should fail to accomplish this purpose, 
it would fall apart—and ought to fall 
apart. 

Neither this Society nor any other 
automatically and infallibly attains its 
ends. An effective Society for Engineer- 
ing Education is possible only when the 
Society repeatedly examines its organiza- 
tion and its works, recognizes needs and 
difficulties as they arise, and adopts ade- 
quate and vigorous measures to supply 
the needs and solve the difficulties. 

The following are a number of prob- 
lems and projects which confront the 
Society at the moment: 


Relations with Secondary Schools 


Nearly all engineering students come 
to the colleges directly from the high 
schools. They are required to satisfy cer- 
tain entrance requirements in mathematics, 
science, English and social study. The 
structure of these entrance requirements 
is not altogether appropriate to the study 
of engineering; the requirements are a 
compromise between the ideal and what 





the high schools can accomplish. After 
all, only a comparatively few high school 
graduates become students of engineer. 
ing. High school officials must likewise 
take care of those who will enter colleges 
of liberal arts, of commerce and of jour. 
nalism; those who will pursue pre-medical, 
pre-legal and pre-dental courses; and the 
majority who are happy enough to clos 
their academic careers with high school 
commencement. 

Before a solution of this problem of 
secondary school preparation can be de 
vised, engineering school teachers and 
high school faculties must learn to work 
together. At present they are hardly 
acquainted. 


Relations with the Industries 


In spite of excellent progress in the 
past three or more years, relations of the 
colleges with most engineering industries 
are little stronger than their relations 
with the secondary schools. Of coun, 
many industrial reeruiting officials visit 
the colleges. Engineering professors m- 
dertake consulting and research projects 
for neighboring industries. Engineering 
educators attend engineering conferences 
in the industries, and engineers from the 
industries meet with the educators. 

All this is to the good. But recruiting, 
research projects and conferences involve 
only a trifling percentage of Americal 
industrial corporations. Owners and op 
erators of countless small engineering ani 
manufacturing corporations the counlty 
over have never given a thought to the 
employment of engineers. Besides, eve 
the recruiting officials hire graduates pril- 
cipally for engineering and research dt 
partments. Probably not one graduatem 
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thousand is interested in the many 
womising but neglected opportunities in 
woufacturing, maintenance and operat- 
ig divisions and departments. 

In the meantime, great numbers of vet- 
ns will graduate in 1950, 1951 and 
92, and engineering educators desire to 
ve as accurate information as possible 
jout the manpower needs of the indus- 
tes during the years to come. Both 
dueators and industrialists are concerned 
iont ethical problems caused by the in- 
jase competition between industries for 
ie few graduates who have come “out of 
ieeolleges during and since the war. 


hesearch 


The research problem is never solved. 
lupid progress in recent years has only 
islosed a complexity of new questions. 
jsues must be clarified. Nobody seems 
know just what kind of research tasks 
we more appropriate to the schools, and 
shat kind more appropriate to the indus- 
fies. Smaller and younger schools are 
adined to feel that the existing research 
gstem discriminates against them in favor 
ifolder and better known schools. In- 
titutions which have no endowment or 
public grant for the support of research 
mt to know how to negotiate research 
mtracts with engineering industries. 
Not all educators seem fully to appre- 
fate that investigation of teaching pro- 
dure, or of the structure of a curriculum, 
my be just as legitimate research as a 
tboratory undertaking having to do with 
hiels or wave propagation. 


Toung Members 


Great numbers of engineering teachers 
lft the colleges during the war to go into 
te armed forces and into war industries. 
any of them have not returned. Vet- 
tans swarmed into the colleges, and facul- 
ts had to be built up to take care of 
tem. As a result, an exceptionally large 
jteportion of the engineering teachers are 
unger men, and comparatively inex- 
Mtienced. The schools and the Society 
Mist accept the responsibility for their 
taining and development. 


Possibly it is time for the Society to 
organize sessions and programs in which 
members of the rank of instructor may, 
among themselves, discuss their status, 
progress, graduate study and experiences. 
A committee on junior members might 
be constituted. Such a committee should 
be successful if conclusions may be drawn 
from the happy experiences of the major 
national engineering societies with their 
junior divisions. 


Society Finances. 


The finances of the Society are in good 
condition, as the successive axinual reports 
have indicated. But it is no easy task to 
manage budgets and accounts. The dues 
have always been reasonable and must al- 
ways remain so. On the other hand, the 
cost of operating the Society is constantly 
increasing. Printing is more expensive, 
and so are paper and supplies. Expendi- 
tures for announcements and mailing have 
risen sharply. Meeting expense is much 
higher than a few years ago. Divisions 
and committees must have more funds to 
continue their important and valuable 
services. 

Difficult problems of policy arise. One 
viewpoint favors putting by all pos- 
sible money for the rainy day. But this 
would curtail current and indispensable 
activities of the Society. Another view- 
point favors spending practically the 
entire income of the Society on the year’s 
meetings and publications. This might 
cause the collapse of the Society in later 
years. A position must be taken some- 
where between the two extremes. Just 
where shall that position be? 


Summer Schools 


The summer schools have been a unique 
feature of the Society, and have immeas- 
urably strengthened the teaching of engi- 
neering in the United States. A school-in 
hydraulics will be held next summer. at 
the State University of Iowa. The Divi- 
sion of Chemical Engineering held a 
school this past summer at the University 
of Wisconsin. The Division of Mechani- 
cal Engineering held a school at North- 
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western University the summer before. 
The series goes back to 1927. The officers 
and executive committees of the various 
divisions are to be commended for the 
splendid results they have obtained. 

However, it appears that the Society 
might cooperate more wholeheartedly. 
The Society has approved the summer 
schools, and has made small grants to 
meet a portion of the expenses. But be- 
yond that, the summer schools, and the 
divisions which operate them, have been 
pretty much left to shift for themselves. 
The summer school should be a major 
undertaking of the Society for the year. 
Officers might well urge attendance when- 
ever they meet with sections and branches 
during the year. Summer school pro- 
grams might be given prominent space in 
the JOURNAL OF ENGINEERING EDUCATION. 
Announcements might well be sent to ad- 
ministrative officers of engineering col- 
leges and schools, together with letters 
urging the administrators to send to the 
summer school all members of their re- 
spective faculties who might profit from 
the sessions. 


Suggestions 


These are not all the problems of the 

Society; they are a sample. Not all the 
- problems can be solved in one year, and 
not all need to be. But if the Society is 
to prosper, one or the other problem must 





be solved every year; one or the othe 
constructive task must be completed. The 
executive board will review the Society’; 
problems and projects, and will propos 
for special attention those which are most 
pressing, or most timely because of ex. 
isting trends or circumstances. 

When the projects for the year have 
been selected, the divisions and the 
various committees, the General Couneil 
and the officers will bring to bear, for 
the completion of the projects, all their 
resources of diligence, energy and 
operation. In addition to performing 
the necessary routine tasks, the offices 
of the Society hope to report some dis. 
tinct achievement, some constructive 
piece of work, on June 30 of next year. 

In order to achieve this end, the officers 
urgently invite all members to send sug- 
gestions to Society headquarters for th 
improvement of the Society’s organim- 
tion or work. The officers cannot prom. 
ise that all suggestions will be promptly 
adopted. (Especially not those whic 
call for the expenditure of thousands of 
dollars, or the addition of two or thre 
full time members to the staff.) But the 
officers will carefully study each and 
every suggestion; and will certainly 
adopt all that can be fitted into the plans 
for the year. 

And for each and every one of thes 
suggestions the officers will be extremely 
grateful! 


Meetings of E.C.A.C and E.C.RC. 
and General Council 


The Engineering College Administra- 
tive Council and the Engineering College 
Research Council of the A.S.E.E. will 
hold meetings in Washington, D. C., at 
the time of the Land Grant Colleges 
Association meeting November 8-11, 


1948. Tentative schedules are for the 





E.C.A.C. meeting in the morning an 
E.C.R.C. meeting in the afternoon 0 
November 8. 


A closed meeting of the General Cout- 
cil of the A.S.E.E. has been tentatively 
scheduled for the evening of November! 
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If a title could be given this address, 
[ would choose to eall it “Engineering 
Education—Plus.” Plus what? Before 
liseussing what might be added to the 
ducation of engineers today, and in what 
amount, let us consider our present aver- 
age pattern of curricula. 

The general aim of our engineering 
shools has been to fit the student to ful- 
fill acceptably the technical requirements 
of his calling, namely, to utilize efficiently 
the forces of Nature for the benefit of 
mankind; here we seem to have the speci- 
feation for the activity of the engineer 
and this defines the objective of his edu- 
cation. 

This formal process for the engineer 
has undergone some revisions through the 
considerably more than one hundred years 
that so-called engineering education has 
been under way in the United States. Ex- 
amination of the history of our engineer- 
ing curricula has brought out some in- 
teresting facts in which it would appear 
that we have not been consistent in fol- 
lowing the pattern laid down for our 
guidance by those who planned the first 
technical curricula in this country. In 
the few minutes in which we are together 
here, we will not examine what factors 
have led to this seeming anomaly, al- 
though one could advance some reasonable 
conjectures did time permit. 

The U. S. Military Academy at West 
Point was not only our first school to 
educate men for the career of army of- 
fiers, it was the first to supply the na- 
* Presidential address delivered at the 
Annual Meeting, ASEE, Austin, Texas, 
June 15, 1948. 











Engineering Education— Plus* 


By C. E. MacQUIGG 


President ASEE and Dean of College of Engineering, Ohio State University 


tion’s needs for technically trained men, 
especially in the field of civil engineering. 
Since prior to about 1830 the tide of 
mechanization was not well-set, the earliest 
need for the trained engineer was in the 
domain of bridges, canals and public 
works; thus civil engineers met the na- 
tional requirements—admirably filled- by 
graduates of the Academy. In 1824 Rens- 
selaer was established—first, I believe, to 
train its students in the natural sciences 
in order that they might improve the com- 
munity, largely in agriculture. With the 
coming of the railroads and the growth 
of our factories, this school became the 
place of training for men who helped to 
shape our mechanized history. Around 
1870, some of our revered schools—such 
as Stevens Institute and those colleges 
fostered by the Morrill Act of 1862 (Cor- 
nell for example)—came into being. 

It is natural that these early schools 
should turn to Europe for their patterns; 
the motivation for the Army institution 
would have come from foreign trained 
officers who served in the Revolution; the 
pattern—as we shall see in a moment— 
for the avowed engineering schools would 
he supplied by the established examples, 
like Ecole Polytechnique founded in 1794, 
Polytechisches Institut of Vienna dating 
from 1815, Freiberg’s Konigliche Berg- 
akademie and no doubt others which 
flourished in Europe as early as the middle 
of the eighteenth century. 

In reviewing beginnings of the cur- 
ricula in these early schools, we seem to 
discover a rather curious paradox. From 
the moment of their founding and even at 
such later times as a “stocktaking” oc- 
curred, we find on the one hand an avowed 
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need for those types of instruction which 
here at Austin we call “broadening” and 
on the other hand, down through the years, 
a singular disregard of fulfillment of the 
early stated objective in this respect. One 
should not lay this deviation to hypocrisy 
or mere lip-service but rather to (i) the 
need for so much instruction of a purely 
practical nature, (ii) the economic condi- 
tion of the contemporary society which 
was reflected in the probable maximum 
time permitted to most men attending col- 
lege, and (iii) a rather unreceptive public 
attitude to any of the “frills” of non-voca- 
tional studies and a lack of perspective 
of the faculties themselves as to what 
constituted the place of the engineer as 
a professional man in the community. 
But even with the rather utilitarian pat- 
tern of the old curricula, we do find some 
concessions to arts and letters. That the 
lack of some elements for proper balance 
in the curricula was early recognized, is 
evident when in 1857 Jefferson Davis in- 
formed President Buchanan, “It has long 
been the subject of remark that the grad- 
uates of the Military Academy whilst oc- 
cupying the first rank of scholars in the 
exact sciences were below mediocrity in 
polite literature. Their official reports 
frequently exhibited poverty of style.” 

In passing, it is interesting to note that 
the changes which have occurred in West 
Point’s educational objectives have been 
in detail more than in the main purpose 
of a solid background of fundamental 
education and character building, accord- 
ing to Major Wm. H. Bawser, Jr., USA, 
in his interesting book “West Point.” In 
1939 the educational objective was set in 
the following statement: “Knowledge of 
the social, economic and political history 
of mankind; basic principles and applica- 
tions of the mathematical and physical 
sciences; knowledge and use of English 
and the foreign languages and apprecia- 
tion of literature; fundamentals of law.” 

In 1855 B. F. Greene published a re- 
port as Director (1846-1858) of Rens- 
selaer after he had surveyed the contem- 
porary European patterns of technical 
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curricula and pointed out essentials of 
Entrance Requirements, General Studies 
and Special Studies. In discussing jp 
some detail the operation of the General 
School—which he says is pretty good— 
he towards the end plaintively states, “Of 
the exceptions it may be remarked that, 
in respect to a part—Literature and Phj- 
losophy—provisions for regular instrue- 
tion have been made, but the pressure of 
the more essential parts of the course has 
hitherto prevented the realization of any- 
thing more than a partial—not propor 
tional—development of these subjects.” 
Again, “The question may be raised as to 
the utility of such studies as Rhetoric, 
Philosophy, ete., to the Architect, Engi- 
neer, and other Technists. It is a natural 
question, and one not unfrequently asked 
in these days, when the element of time 
which is spent in connection with eduea- 
tion is estimated at so high a value. Ex- 
perience has shown conclusively enough 
to all thoughtful observers that, in a 
course so largely—in its very necessities 
—material, as that which obtains at a 
Polytechnic Institution, there should be 
introduced compensating or balancing ele- 
ments. And what studies so suitable as 
those which cause us to turn from the 
observation of things without, to the con- 
templation of the wonderful phenomena 
and resources within the Human Mind? 
Apart from all consideration of the praeti- 
cal advantages which accrue even to the 
Technist,—and they are not only mani- 
fold in faet, but ought to be obviously so 
to all intelligent and discriminating ob- 
servers,—from this class of studies, we 
repeat that, viewed as a mere equipoise 
to the study of the Mathematical, Physi- 
cal, and Technical Sciences, we believe 
they should find a prominent place in the 
educational system of every Polytechnic 
Institution.” The italics are Mr. Greene’s, 
not mine! 

Still further evidence that the course of 
engineering education in America has 
wandered from the line charted may be 
found in the Report of the Committee on 
Organization presented to the Trustees of 
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Cornell University, dated October 21, 
1866 and signed by Andrew D. White: 


“That fallacy consists in the idea that 
the only mental discipline is that which pro- 
motes a certain keenness and precision of 
mind. We believe that there is another 
ind of mental discipline quite as valuable 
-discipline for breadth of mind. For the 
former, such studies as mathematics and 
philology are urged; for the latter, such 
sudies as history and literature. To say 
that the latter are not disciplinary is to 
ignore, perhaps, the most important part 
of mental discipline. In American life 
there will always be enough keenness and 
sharpness of mind. But the danger is that 
there will be neglect of those noble studies 
which enlarge the mental horizon and in- 
crease mental powers in reaching out toward 
it-studies which give material for thought 
and suggestions for thought upon the great 
field of the history of civilization.’’. . 

‘This University must not only make 
scholars; it has a higher duty; it must make 
men—men manly, earnest, and of good gen- 
eral culture. We must not make the mis- 
take so common in older colleges—in se- 
lecting to govern and guide bright, high- 
spirited young men, tutors who do not and 
cannot know anything of the world and of 
what the world is thinking— instructors who 
lead students to associate learning with 
boorishness or clownishness. We must 
make no man an instructor simply because 
he is poor or pious or a ‘squatter’ on the 
college domain. We must have men who 
are what we would have our sons be, and we 
must have them at any cost.’’.. 

‘*The committee have now considered the 
practical questions most likely to arise at 
the beginning of our work. That all such 
questions have been met, is not claimed. 
In regard, however, to those which may 
hereafter arise, we desire in conclusion to 
present the general principle, fundamental 
and formative—a principle to serve as a 
test and guide;—it is the principle so ad- 
mirably enunciated by Wilhelm von Hum- 
boldt, and elaborated by John Stuart Mill: 
‘The great and leading principle is the ab- 
solute and essential importance of human 
development in its richest diversity.’ This 
we conceive to express the object of any 
really great institution of learning; this 
our founder proclaimed in his declaration 
already cited.’’ 
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In the earliest curriula required for 
“Mechanical Arts” (Engineering) at Cor- 
nell a foreign language started in the 
sophomore year and from then on the 
studies embraced a considerable portion 
given in the “special, departments” such 
as mathematics, literature, ancient and 
modern languages, philosophy, and his- 
tory. To this was added lectures of the 
non-resident professors; among the latter 
we find Louis Agassiz, James Hall, James 
Russell Lowell, and Theodore W. Dwight! 
Nurtured on fare like this, it is small 
wonder that Cornellians took such promin- 
nent places in the early “Who’s Who” of 
American engineering. 

Through the years the national trend 
has been up and down with respect to 
various phases of the curricula; for ex- 
ample, forty years ago it was the fashion 
to require at least one foreign language; 
today that does not seem to be a general 
practice. Even today, schools may differ 
widely on the emphasis placed on “proc- 
ess” or strictly operative courses—in fact 
this may differ between departments in 
the same college; possibly we have placed 
too much emphasis on this aspect in the 
past. One may expect that the next few 
years will bring innovations in this re- 
gard and doubtless some of them will stand 
the test of time. 

Undoubtedly more and more emphasis is 
being placed on the social studies as a 
desirable adjunct to the education of the 
engineer. Already a few schools are em- 
barked on this program and some are de- 
bating the procedure. It is not disputed 
that industrial employers of engineer- 
ing graduates are displaying increasing 
interest in education along the lines of 
more of the non-vocational character, 
provided it will activate the technical 
men toward an interest in and under- 
standing of the human values such as 
labor, economies, and history. Obviously 
the test of this program will lie in the 
ability of the engineering college and its 
sister colleges to cooperate effectively in 
the right courses. On this subject Jaeques 
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Barzun has something to say in his bril- 
liant book, “The Teacher in America” * 
in which, after paying his acid respects to 
those who blindly idolize the science sub- 
jects in their mad scramble for the stu- 
dent’s time, he says: 


**Such principles will hardly give long 
life and happiness to a democracy. The 
only hope for a democratic state is to have 
more citizens than anything else. Hence 
technicians must not be allowed to hiber- 
nate between experiments, but must become 
conscious, responsible, politically and 
morally active men. Otherwise they will 
find not only that representative government 
has slipped out of their fingers, but that 
they have lost their commanding position. 
They will be paid slaves in the service of 
some rabble, high or low. Meanwhile our 
present stock of citizens must not simply 
gape at the wonders of science, but must 
understand enough of its principles to criti- 
cize and value the results. As for the 
rabble, it must be transmuted as fast as it 
forms, by science and morals both. 

‘* All this clearly depends on teaching our 
easy-going, rather credulous college boys 
and girls what science is. If they leave 
college thinking, as they usually do, that 
science offers a full, accurate, and literal 
description of man and Nature; if they 
think scientific research by itself yields 
final answers to social problems; if they 
think scientists are the only honest, patient, 
and careful workers in the world; if they 
think that Copernicus, Galileo, Newton, 
Lavoisier, and Faraday were unimaginative 
plodders like their own instructors; if they 
think theories spring from facts and that 
scientific authority at any time is infallible; 
if they think that the ability to write down 
symbols and read monometers is fair 
ground for superiority and pride; and if 
they think that science steadily and auto- 
matically makes for a better world—then 
they have wasted their time in the science 
lecture room; and live in an Ivory Labora- 
tory more isolated than the poet’s tower 1 


* Published by Little, Brown and Co. 

1To judge by results, it would seem that 
the poet climbs to the top of his tower to 
look out on the world and write about it. 
Why cavil at the building material—at once 
durable and attractive and requiring no up- 
keep? 
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and they are a plain menace whether they 
believe all this by virtue of being 

in scientific work themselves or of being 
disqualified from it by felt or fancied ip. 
eapacity. 

‘€In the classroom, such men usually are 
neither civil, nor literate, nor even scientific, 
for their knowledge of science is purely 
from inside—a limitation equally bad but 
more misleading than the limitation of 
knowing it purely from outside. ‘What do 
they know of science who only seience 
know?’ They teach it as a set of rules, 
and speak of the profession as a ‘game.’ 
Drill in manual ‘dexterity they entrust to 
laboratory assistants, who are only younger 
editions of themselves, and for whom a 
good notebook or speed in performing 
repetitious experiments is the passport to 
approval. There is seldom any considera- 
tion of the students as thinking minds, of 
the proper allocation of effort among the 
many interests legitimate ‘at their time of 
life, nor of the philosophical implications 
which the words, the history, and the proc- 
esses of the particular science disclose. 

‘*To offset this lamentable state of 
things, it must be said that two of the pro- 
fessions most concerned with scientific 
training—engineering and medicine—have 
lately amended their outlook and made 
overtures to the humanities. The medical 
schools have declared that cramming the 
student with science in college was a poor 
thing. He had better study other, less 
‘practical,’ more formative subjects and 
postpone advanced chemistry and _ biology 
until medical school, where they will be 
taught him again in a fashion better tail- 
ored to his needs. This new policy is ex 
cellent, but it is not yet sufficiently enforced. 
The lesser medical schools—and some others 
—do not trust their own belief in the prin- 
ciple; they still appeal to ‘practical’ views 
and judge applicants by A’s in science. 

‘‘Similarly, the Society for the Promo- 
tion of Engineering Education has passed 
splendid resolutions approving what they 
call the ‘social-humanistic’ stem—by which 
they mean a few branches of non-engineer- 
ing study; more accurately then, ‘social- 
humanistic faggots.’ But here again, engi- 
neering thought is ahead of the engineer’s 
emotions. When it comes to the test, the 
student or the program is pushed around 
to suit engineering subject matter.’’ 
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Quite aside from honest differences of 
inion respecting the inelusion of the 
geial sciences and the lengthening of the 
arricula to five years or more, there is 
day a definite acceleration toward in- 
alating the student with a realization of 
ie professional aspects of engineering. 
This has been ably discussed a number of 
mes recently across the country particu- 
ily with a notable gathering of Business, 
Divinity, Engineering, Law, and Medical 
allege teachers and administrators meet- 
ing for a three-day conference on what 
nstitutes education for the professions. 
That the impact of this responsibility is 
beginning to be felt is evident in many 
vays. President Robert E. Doherty gave 
pression to this in a recent address in 
§t. Louis in which he pointed out how 
the molding of the medical profession was 
diected in part by the Rockefeller Foun- 
dation in its accenting of clinical methods 
md medical research, thus steering the 
course of medical practice. Dr. Doherty 
ays: “This illustration of how educa- 
tion can remold practice is mainly on the 
technical side of medicine. I am con- 
vinced that the same can be equally true 
om the human and social side of all pro- 
fessions. And I am further convinced 
that the necessary change in professional 
practice to which I have referred earlier 
tannot be achieved by undertaking to re- 
educate mature professional men. It re- 
quires a revamping of the program of pro- 
fessional schools. 

“This revamping must include provi- 
sion for three things; First, a new phi- 
lsophy and new outlook which will com- 
prehend the human and social as well as 
the technical. Second, the development in 
al prfoessional men of genuine compe- 
tence in the professional way of thought 
—a way of thought which embodies an 
aalytical and creative power that is as 
effective in the human and social realm as 
that developed in engineering in the ap- 
plication of the physical sciences. Then 
when they face a problem involving human 
and social elements either in relation to 
their regular professional work, or to their 
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activity as citizens, or as individuals, 
they will deal effectively with the whole 
problem, not merely the technical part. 
Third, the development of the ability to 
learn from experience so that in the un- 
folding future they can continue to ex- 
pand their fundamental knowledge, deepen 
their understanding, and improve their 
power as professional men and women and 
as leading citizens.” 

The development of a strong profes- 
sional consciousness on the part of engi- 
neers will be salutary in several ways: 
One much to be desired result can be the 
breaking down of the narrow parochial- 
ism. Another highly desirable end will 
be the rise in public esteem which will 
follow a more truly professional con- 
sciousness among engineers. But this 
privilege will bring its responsibility as so 
eloquently stated by Dr. Vannevar Bush 
thus: 


‘‘The hallmark of a profession, origi- 
nating how far back in the dim past we 
cannot surmise, is that its members minister 
to the people. It is out of this concept of 
ministry—of the assuming of responsibility 
for the vital affairs of others because of 
superior specialized knowledge—that there 
have grown the idealism of the professional 
man and the recognition in him by others 
of a quality of altruism which is its own 
reward. Upon this recognition by the peo- 
ple is based the continuance of a profession, 
for it exists only as the people because of 
confidence in its integrity and faith in its 
general beneficence permit it to maintain 
its prerogatives and to speak with author- 
ity in its own field. A profession is a 
class apart because of admitted dedication, 
not because of special privilege or falsely 
assumed superiority. It strives to be apart 
from the mean, the petty, the materialistic, 
in the mass of mankind. But it is a part 
of the worthy in mankind only to the de- 
gree that it seeks—often fumblingly, ‘it is 
true—to approach more closely than may 
the mass to the wellsprings whence the 
worthy rises.’ 1 


1 Centennial Observance of the Lawrence 
Seientifie School at Harvard University. 















It may be wondered that, in what has 
been said so far, no reference has been 
made to the scientific and technical aspects 
of engineering education. Here, it would 
seem, we have done our best job. With all 
of the attributes of human nature to be 
reckoned with, it is small wonder that on 
rare occasions a professional engineer may 
fail in his responsibility; these cases seem 
almost always to be due to some inherent 
weakness in the individual and only rarely 
in respect to technical competence. Prior 
admission that “he didn’t know” has prob- 
ably never hurt any honest engineer and 
this in itself is a tribute to one of the 
traditions which we seek to maintain. 

We then seem to be in a position to 
check off the attributes of an engineering 
education by saying that in the matter 
of imparting competence we have done a 
pretty good job. We are now mulling 
over the matter of the humanistic studies 
and what we do here depends on the intel- 
ligent cooperation of the engineering 
faculties and those of their sister colleges. 
Mere fluff dished up as “broadening” will 
not long hold the attention of our students, 
nor does it deserve to do so. The leaven 
of true professionalism is working both 
in the schools and in the national societies. 

With these fundamental elements of an 
engineering education, t.e., science, tech- 
nology, professionalism and the social 
studies well established in reasonable 
proportions—or at least the main objec- 
tives held clearly in the view of all— 
what then remains to follow the plus sign 
on the left of our educational equation? 
Your present speaker would much rather 
that a wiser and more experienced one 
were addressing you on this subject since 
the thought that he would urge should be 
expressed by—shall we say—a more de- 
vout person. 

The last element we would see added to 
complete the education of the engineer is 
one which most of us will either be re- 
luctant to teach or will feel too little quali- 
fied to approach. Words seem to be lack- 
ing to define the exact need we would fill 
—for we must not call it religion—so let 
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us say an unpledged allegiance to honor, 
which Webster defines as “A nice sense 
of what is right, just and true; as a man 
of honor.” 

It is believed that, as much as any other 
profession, engineering educators as 4 
class are serious, sober-minded and rever- 
ent. I purposely avoid the word “te 
ligious” since that might mistakenly eon. 
note sectarianism and entirely mislead 
you as to my meaning. Can we say then 
that our average professor must realize, 
more than ever before, his unequaled op- 
portunity to set high standards of be 
havior by example. Many of our students 
are perplexed these days by problems as 
grave as any in human history. Let one 
who doubts this consider the trend to- 
ward pessimism in international relations, 
the statistics on increasing prevalence of 
mental illness, alcoholism, juvenile delin- 
quency, economic disturbances, and so on. 

In his masterful discussion of “Science 
and the Whole Man” Edmund W. Sinnott 
says: 


‘¢Our only hope in these dark days, such 
men (critics of science) believe, is to culti- 
vate again those wise, humane, and liberat- 
ing disciplines which through the centuries 
have ministered so fruitfully to man and 
which can free him from the prison of ma- 
terialism. We must explore the wisdom of 
great minds, the avenues of beauty, and 
all other means through which his spirit 
has learned to feel the grandeur and the 
mystery of the universe and to love his fel- 
low men. In all our quest for light, they 
say, what shall it profit us to learn the 
whole wide gamut of the physical spectrum 
if then we cease to seek that light that 
never was on sea or land?’’ 


Believe me, ladies and gentlemen, the 
youth with whom you come in contact and 
whom you are privileged to instruct need, 
as never before, every aid to hold their 
aspirations—not for an easier but for 4 
better world. Countless interviews con- 
vince us of the need of our youth fora 
sane guidance toward the rewards of 
honest work, charity of viewpoint, toler 
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ane untainted with selfish complacency, 
, dedication to service—all of these at- 
tributes of good citizenship which we 
night undertake to teach by precept and 
aample and at the same time not trespass 
m the domain of religious instruction. 
Since I personally believe that our college 
faculties are fitted by their characters to 
aert an uplifting influence, their op- 
portunity becomes a mandate. Their are 
dever influences of a degrading character 


always at work and now as never before 
they seem to thrive. Let us therefore 
recognize the need to help our youth to 
avoid a blind worship of materialism, to 
shun over-indulgence, to cultivate a scorn 
of mere self-seeking to the negation of 
the cause itself, and to exercise a spirit of 
kindliness. The test of our performance 
as educators of engineers will be the meas- 
ure of their service to mankind and to 
God. 














Activities this past year have centered 
around sections and their problems. A 
Committee on Sections was appointed with 
the following membership : 


Dean C. R. Young, 
Toronto 

Professor George L. Tuve, Case School 
of Applied Science 

Professor Everett D. Howe, Depart- 
ment of Mech. Engineering 

Professor Hilliard G. Haynes, 
Citadel 

Dean N. A. Christensen, Colorado A. 
& M. College 

Professor Harley C. Dillingham, A. & 
M. College of Texas 

Professor Harry J. McIntyre, Univer- 
sity of Washington 

Professor Carleton E. Tucker, Electri- 
eal Engr. Department 

Dean F. L. Partlo, Michigan College of 
Mines and Technology 


University of 


The 


Objective 1948 


Our principal objective was to deter- 
mine what might be done to make sec- 
tional activities available to every member 
of the Society. The committee, therefore, 
set our to determine what schools were 
being served by the various sections and 
the geographical location of these schools 
with respect to each other and to other 
sections. Letters were sent to the of- 
ficers of each section or to the council 
representative from that section asking 
for a list of schools that were active mem- 
bers of the section. From this informa- 
tion, a preliminary map of the United 
States and part of Canada was drawn 
showing the location of schools holding 
institutional membership or affiliated in- 
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stitutional membership in the Society, 
The map was restricted in this manner 
because it was desired to publish it in the 
February issue of the JOURNAL and it 
was feared that a map with all of the 
schools located upon it would be too eon- 
gested after it had been reduced to the 
size of a JOURNAL page. Later all other 
schools where one or more faculty mem- 
bers were listed in the geographical see- 
tion of the 1947 Roster were added to the 
map. <A copy of this map is attached to- 
gether with an index. Industrial men- 
bers were not located. It was planned to 
bring this map up to date by means of the 
1948 Roster but time has not been avail- 
able since the Roster was printed. Un- 
fortunately, through a stenographie error, 
the statistical summary given with the 
map in the 1948 Roster was printed witha 
misalinement of part of the values. There- 
fore, this table is repeated below with the 
necessary corrections. 

This table will be revised after the 1948 
Roster is received. If there are any errors 
or additions in either the map or the table, 
with reference to the number of schools or 
loeation, it will be appreciated if couneil 
members will supply corrected data; 
otherwise the number of members will be 
corrected from the 1948 Roster. The So- 
ciety has grown 35 to 40 per cent since 
these figures were compiled. Many new 
members have been added since the 1948 
Roster came out; therefore, information 
on membership from all sections, branehes, 
and individual colleges will be appret¢i- 
ated. The committee proposes to com- 
plete its study and to suggest, so far as 
possible, sectional activities for al] mem- 
bers. 
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GEOGRAPHICAL AND NUMERICAL STATISTICS 
























Changes in Geographical Boundaries 
of Sections 


The Michigan College of Mining and 
lehnology has expressed a desire to re- 
uin a member of the North Midwest 
wtion. Members of the Council will re- 
all that there was some confusion about 
te affiliation of this school at the council 
ueting in Minneapolis. The University 
itNorth Dakota, the South Dakota State 
(llege, and the North Dakota Agricul- 
al College, are considering affiliation 
rth the North Midwest Section. A com- 
uittee has been appointed by the chair- 
mn of the North Midwest Section, Dean 
2.L. Partlo, to consider such an affilia- 
on. It has been suggested that it may 
more convenient for the members in 
Utah to attend meetings of the Rocky 
fountain Section than those of the Pacific 
Southwest. The decision, of course, lies 
vith their schools and the Sections af- 
fected. 


Suggestions for the Future 


It is suggested that active sections write 
wticles on their activities for publication 
nthe JOURNAL. 


This may well arouse 








Se 
Max. Airline | ; a Avg. Number 
Name of Section ae a eke | en 
Miles | School 
Bs ote antenateaunanne - 265 | 5 161 | 32 
finis-Indiana.............. 210 6 350 59 
fysas-Nebraska................ 180 3 94 31 
BS 10, SRE RUMEN 1890 100 6 mw 29 
TT a a aA Re a 190 22 430 33 
RRR TT | 130 || 3 36 29 
Meal Capitol: ico. estonts . 40 6 61 10 
OEE TO ee ee 430 20 356 | 17 
MEIGWERG See cece eee 515 7 319 | 46 
hio 270 9 183 | 20 
Mate Northwest. ............... 730 6 87 14 
haic Southwest................. 960 36 204 6 
lky Mountain................. 130 5 | 103 20 
SS Oe re ere 1200 23 | 429 | 19 
eee | 900 12 199 17 
Upper New York State............ 275 7 199 27 
Re Saeed 2S, .dnii | 3438 = | 
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interest in the formation of new sections 
and furnish ideas that other sections may 
wish to adopt. Such articles have been 
written by Professor Tucker of the New 
England Section in the September 1947 
JOURNAL, page 86; and Professor Haynes 
of the Southwestern Section in the No- 
vember 1946 JourNaL, page 243. If a 
sufficient number of articles were written, 
perhaps an entire issue of the JouRNAL 
could be reserved for their publication. 

In addition to promoting section activi- 
ties, the committee hopes to be of some 
service to the various branches. The ac- 
tivities of the branches may also be passed 
on to others by means of articles in the 
JOURNAL or circular letters which your 
committee will be glad to mail to all 
schools where branches are now located 
or where the organization of a branch 
would be helpful. 

Following a suggestion of Professor 
O. N. Olson of Marquette University, ‘the 
committee has requested that a calendar 
of section meetings be provided in an as- 
signed space in the JouRNAL, beginning 
with the September issue. This calendar 
should contain a schedule of all section 
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meetings for the next nine months and 
should, if possible, cover the dates and 
places where the section meetings are to 
be held, as well as the name and address 
of the section secretary, or person - to 
whom reservations should be addressed. 
Such a calendar is not intended to take 
the place of notices sent to individual 
members, but to supplement them. Mem- 
bers from industry are frequently in the 
vicinity of these meetings and would like 
to attend although they are not members 
of the section holding the meeting. 


Names may be inadvertently left off a 


mailing list. To such persons the calendar 
will be most valuable, but it will reming 
all members to reserve the date of their 
section meeting well in advance. 
Societies that are strong and healthy in 
their local and sectional organizations are 
the most powerful nationally. Your eon. 
mittee hopes to be helpful in promoting 
strong local sections and in interesting 
every member in some local section or 
branch activity. 
Respectfully submitted, 
B. J. RoBertson, 
Vice-President 
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The program of conferences which the 
jivisions and committees have organized 
for this 56th meeting of the Society should 
ie ample evidence of a successful year. 
The program is the result of the interest, 
aergy and enthusiasm of the divisions 
md committees, and testifies to their 
fourishing condition. 

This year the dead line for preliminary 

jivision and committee program ma- 
rial was advanced from April to Feb- 
nary first, and there was a corresponding 
advancement of the dead line for final 
program data. This made it possible to 
publish a reasonably complete program 
wll in advance of the annual meeting. 
ih former years, the members of the 
Society have sometimes left their homes 
for the meeting before receiving a full 
program of sessions and conferences. It 
srecommended that the revised procedure 
le made permanent. 
For this annual meeting, each division 
md committee was limited to two con- 
ferences, in addition to luncheons and 
dimmers, and these were fairly well dis- 
tributed over the half days and evenings 
if the meeting, by more or less arbitrary 
ution in the office of this vice president. 
When divisions and committees are left 
fee to choose the time for their confer- 
tees, and to hold as many as they wish, 
wnferences accumulate in the most con- 
vnient or favorite half day of the meet- 
ig week. Too many conflicts and poor 
ttlendance result, which is unfair to the 
ieakers who have been at pains with 
heir papers. It is recommended that the 
iiieers consider the advisability of con- 
timing the new practice. 
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Procedure in the Office of the Vice 
President 


For purposes which will shortly be evi- 
dent, it may be well briefly to review the 
present duties of the vice president for 
divisions and committees, as follows: 


(a) To obtain program data from chair- 
men of divisions and committees for con- 
ferences, luncheons and dinners. 

(b) To schedule conferences and other 
events equally over the meeting week. 

(ec) To prevent conflicts between groups 
of similar interest, such as civil and ar- 
chitectural engineering, and cooperative 
engineering education and relations with 
industry. 

(d) To arrange with the local commit- 
tee of the host institution for conference 
rooms of sufficient capacity; and for nec- 
essary projection equipment, special light- 
ing, display panels, ete. 

(e) To prepare the conference program 
text according to established and consist- 
ent style; to check the school or industrial 
connections of speakers, the spelling of 
their names, ete. 

(f) Constantly to revise the program 
material as chairmen of divisions and 
committees find that changes must be 
made. 

(g) To compose the ruffled disposition 
of one or the other division or committee 
chairman who fails to make the dead line, 
but still feels that he is entitled to special 
consideration. 


These functions were assigned to the 
vice president some years ago for reasons 
which were good and sufficient at the time. 
But conditions have changed, and it now 
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appears that the procedure may well be 
revised, because: 


(a) Much of this work is cyclical and 
recurring, and the same from year to year, 
and it had best be done by an officer who 
learns how to do it once and for all; it is 
not a suitable task for an officer who is 
elected for only two years. 

(b) These operations are unnecessarily 
complicated because the office of the vice- 
president is located at some distance from 
the central office of the Society, and close 
personal cooperation with the secretary is 
impossible. 

(c) The vice-president is kept so busy 
with the many details and minute com- 
plexities of his assignment, in addition to 
his regular employment, that he can de- 
vote no time or attention whatever to con- 
structive work. An elected vice-president 
ought to be concerned primarily with the 
progress and growth of the Society, and 
of the divisions and committees. 


Major Projects for the Vice-President 
and the Society 


If the vice-president were relieved of 
the details pertaining to the conference 
program, he might, for instance: 


(a) Serve as an agent whereby the 
Society as a whole could assist the 
divisions and committees. 

There should probably be more direct 
and formal contact between the adminis- 
tration of the Society and the divisions 
and committees with reference to: (1) 
interpretation of Society policies and 
traditions; (2) coordination between the 
undertakings of the divisions and com- 
mittees, and the main objectives and proj- 
ects of the Society; and (3) interpreta- 
tion to officers and council of the needs of 
the individual divisions and committees 
of the Society with reference to budget 
allotments, publicity within the Society, 
and mutual cooperation. At present, divi- 
sions and committees are left pretty much 
to shift for themselves, except for the 
annual exhortation to submit program 
data, and quickly. 
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(b) Formulate a policy for the summer 
schools of the divisions. 


These summer schools are now a 
hazard operation as far as the Society js 
concerned, however thoroughly they may 
be organized by the divisions. The op. 
tribution of the Society to the succes 
of the schools has, in recent years, eon. 
sisted of little more than approval; and 
may have appeared to be bare toleration, 
The Society should doubtless actively pro- 
mote the schools, formulate policies for 
their regular occurrence, determine some 
sort of uniformity, establish methods for 
financial support and vigorously stimulate 
attendance. There is no question here of 
interference in the operation of the sum 
mer schools; there is question only of 
providing such assistance as the summer 
school committees rightfully believe they 
should have from the council and officers 
of the Society. 


(c) Create much closer relations be- 
tween the engineering industries 
and the Society. 


In spite of effective work by the Com 
mittee on Relations with Industry, thes 
relations are still largely undeveloped ex 
cept for the recruiting of graduates. The 
Society is the logical channel for edue- 
tors to express their objectives and their 
needs to the leaders of industry. An 
organized procedure might well be estab- 
lished for scheduling educators to speak 
in the annual conventions of industrial 
associations, and for publishing article 
by educators in the official organs of thoe 
associations. On the other hand, impor 
tant industrialists could more appropri 
ately explain their requirements for engi- 
neering training—and their complaints— 
before annual meetings of this Society 
than by means of articles in popular m- 
tional magazines. 


(d) Inform the smaller engineering 
corporations concerning the at 
vantages of trained engineers it 
their organizations. 


The smaller employers have engagel 
comparatively few graduates of the engt 
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yering colleges. In the Detroit area, 
pr instance, there are about four thou- 
gd industrial institutions of engineer- 
Two years ago, however, only 
ighteen out of 500 junior members of 
ie Engineering Society of Detroit were 
wported employed except in six or seven 
ggantic establishments. A number of 
jesmaller employers have felt that they 
mld not compete with the large corpo- 
ntions for the college graduates. But 
fe great majority of them have never 
gren thought to the value of engineers 
atheir plants and offices. A widespread 
gogram of education is called for. If 
te calculations of the Manpower Com- 
nittee of the Society are correct, addi- 
imal opportunities for graduates in the 
maller industries will be timely about 
1951. 


(e) Investigate current and accelerat- 
ing scientific and engineering dis- 
coveries and inventions. 


The world has been startled in the past 
fre or six years by revolutionary devel- 
ments in physics, electrical engineering, 
trmodynamics, materials, communica- 
tion, and in almost every division of sci- 
me and technology. The impact of 
these developments upon advanced study 
md research seems to be clear enough. 
Bat it may be desirable to institute still 
wother investigation of undergraduate 
agineering education in order to de- 
mine if and how curricula need to be 
wyised in order to adjust them to what 
Snew in science and in engineering. 


(f) Organize a division of the Society 
for junior members. 


Engineering teachers of the rank of 
ustructor should probably have their own 
division in the Society in which to dis- 
ass, by and among themselves, the prob- 
lms and questions of status and progress 
Yhich confront them. Such junior di- 
sions are familiar and highly success- 
fil features of most of the important na- 
tonal American engineering societies. 
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(g) Stimulate more study and explo- 
ration projects in the divisions and 
committees. 


At the present time it is likely that too 
large a proportion of the papers pre- 
sented in the conferences are mere ex- 
pressions of the opinions of the speakers, 
without support of quantitative study 
and research. There is little justification 
for the presentation of mere opinion by 
a person of less than national distinction. 
(This item, of course, does not refer to 
the general sessions of the Society.) 
Papers will be of greater use if they con- 
sist of more formal reports, following a 
year or more of study of a specifie prob- 
lem by a committee or individual ap- 
pointed for the purpose. Current stud- 
ies in the Society have to do with salaries 
of engineering teachers, manpower in the 
industries, a manual for teaching, visual 
aid, and the training of teachers of Eng- 
lish. But there might well be many more, 
certainly at least one in every division 
and committee. 

These are a few projects which come 
to mind, following discussion with the 
officers and the Executive Committee of 
the Society. An alert vice-president will 
doubtless discover many more. 


Recommendations 


It is accordingly recommended that the 
Council approve a plan whereby: 

(a) The vice-president for divisions 
and committees shall annually initiate 
correspondence for obtaining program 
data from divisions and committees, and 
possibly follow up delinquent divisions 
and committees as the dead line ap- 
proaches. 

(b) The divisions and committees shall 
send program data directly to the secre- 
tary, who shall organize the data into a 
coordinated program, and shall make nec- 
essary arrangements with the host insti- 
tution, although he may refer conflicts 
and misunderstandings to the vice-presi- 
dent. 

(ec) The vice-president shall concen- 
trate on projective work for the improve- 
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ment of the Society, and of divisions and 
committees, as herein outlined. 


Should the Council decline to approve 
this plan for the office of this vice-presi- 
dent, it is nevertheless recommended that 
a series of projects, similar to those pro- 
posed, be sponsored and undertaken by 
the Society under some other form of 
organization. 

This report closes with recognition of 
excellent cooperation from the officers of 
the Society, by no means excluding the 
secretary, the chairmen of divisions and 
committees, and the committee here at the 
University of Texas, especially Professors 
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Ferguson and Thompson. Many and qj 
of these have again and again saerifieaj 
their own plans and arrangements fo 
what appeared to be the general good of 
the Society, and in many eases they hai 
to accept the vice-president’s opinion of 
what was best for the common good. This 
all but heroie teamwork is acknowledged 
with boundless gratitude. Such piri 
in the divisions and committees could not 
but produce the conference program of 
which they may justly be proud. 

Respectfully submitted, 

C. J. Frevnp, 
Vice-President 






























Allen, C. Frank 
Anderegg, R. A. 
Bagley, J. W. 
Bateman, G. F. 
Bishop, F. L. 
Bissell, G. W. 
Brady, W. H. 
Campbell, L. 8. 
Caywood, T. G. 
Connolly, J. P. 
Davidson, H. L. 
Dennison, B. C. 
Ellenwood, F. O. 
Finnegan, J. B. 
Fitterer, J. C. 
Hamlin, Ed 
Higbie, H. H. 
Kenrick, G. W. 
Ingalls, J. W. 
King, H. J. 
Lefavour, R. W. 


Deaths During 1947-1948 


Le Page, C. B. 
Mack, A. J. 
Maleolm, W. L. 
McCarroll, R. H. 
McCully, H. M. 
Mickey, C. E. 
Newcombe, J. A. 
Olsen, J. C. 
O’Rourke, C. E. 
Peterson, E. F. 
Reber, Louis E. 
Schutz, P. W. 
Skiles, W. 
Siepert, A. F. 
Stephens, H. J. 
Thomas, Evan 
Waterman, H. 
Whipple, G. F. 
Wickenden, W. E. 
Willson, F. G. 
Young, E. G. 
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In October, 1947, the Secretary’s office 
ms transferred from the University of 
ittsburgh, where it has resided for the 
ust thirty-four years, to the Technological 
institute Building of Northwestern Uni- 
wsity. After careful investigation of 
inking facilities, the funds of the Society 
yre transferred to the State Bank and 
Imst Company of Evanston, a conserva- 
ive institution which has maintained a 
lighly liquid financial position and which 
mained solvent throughout the banking 
aisis during the depression. 


Membership 


An active membership drive was un- 
itaken during the year which resulted 
n1019 new members this year, represent- 
ig a 23 per cent increase in membership 
ifthe Society. A membership chairman 
ws chosen for each state, and he in turn 
‘pointed a committee representing each 
agineering college within the state. In- 
lividually typed letters of “invitation-to- 
jin,” personally signed by the President, 
rere sent to 3200 prospective applicants 
those names were supplied by the mem- 
ship committee. The outstanding suc- 
«ss of this drive, which added the largest 
umber of new members of any year in 
te history of the Society, is due to the 
iligent efforts of the membership com- 
uittee. 

The membersHip on June 4, 1948, was 
438, During the year there were 42 
deaths and 312 resignations. 


Finances 


When the annual budget was being 
jtepared in August 1947, it appeared as 
hough the increased publication cost, in 
ildition to abnormal expenses of the 
“retary’s office during the transition 
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period, would result in a deficit in the 
year’s operations. However, the unusual 
success of the membership drive, together 
with increased advertising in the JOURNAL, 
have added sufficient revenue to turn a 
possible loss into a small profit, as shown 
in the Treasurer’s report. The profit for 
the year’s operations, exclusive of funds 
transferred from the Engineering Col- 
lege Research Association (amounting to 
$2333.38), was $2001.93. Efforts will be 
made throughout the coming year to ob- 
tain additional advertising in the JouRNAL 
in order to increase still further the reve- 
nue of the Society. 

Publication costs have continued to rise 
throughout the year. The cost of publish- 
ing the JourNAL for 1947-48 was $18,025, 
as compared with $8,800 in 1939-40. Ap- 
proximately 20 per cent of the increase is 
due to the enlarged membership, the re- 
mainder being attributed to increased 
printing and paper costs. The cost of 
publishing the JouRNAL per member, ex- 
clusive of editorial costs, is $3.20. 

Since the subscription rates for the 
JOURNAL and Proceedings are in some 
cases below cost, the Executive Board at 
its meeting on April 24, 1948, voted an 
increase in subscription rates. This does 
not affect the dues status of members. 
The new rates are as follows: 


Old Rate New Rate 

Subscription to JouRNAL 

(non-member) $3.00 $4.00 
Proceedings (individual 

members) 2.00 3.00 
Proceedings (non-members) 3.00 4.00 
Individual copies of . 

JOURNAL 50 75 
Yearbook 1.00 2.00 


At its meeting on April 24, 1948, the 
Executive Board authorized the purchase 








of Government Bonds, and accordingly 
$5000 of the Society’s funds has been 
invested in Series G bonds. 


Publications 


In order to obtain adequate coverage 
of subjects 6f current interest to engi- 
neering educators, invitations have been 
extended to a few qualified individuals to 
prepare special articles for publication in 
the JouRNAL OF ENGINEERING EpDUCA- 
TION. Two such articles were “The Ac- 
crediting of Technical Institutes” and a 
review of the report of the President’s 
Commission on Higher Education. 

Substantially all of the papers sub- 
mitted for publication in the JouRNAL 
have been presented at either the Annual 
Meeting or a Section or Branch meeting 
of the Society. The Publication Commit- 
tee wishes to emphasize, however, that it 
is not necessary that a paper be formally 
presented before a meeting of the Society 
in order to be considered for publication 
in the JOURNAL. 

A careful cross check of the alphabetical 
and geographical listings in the Yearbook 
was undertaken during the past year in 
order to obtain accurate lists which the 
Sections could use in mailing anounce- 
ments of Section meetings. 

The suggestion has been made to include 
in the JoURNAL a page giving advanced 
dates and location of Section meetings. 
This will be included in the issues start- 
ing in the Fall of 1949. 

Some suggestions for the improvement 
of the JouRNAL are being considered by 
the Publication Committee and will be 
submitted to the General Council. 

Several of the Committees and Divi- 
sions publish their own bulletins for circu- 
lation among their membership. The 
Drawing Division initiated its publica- 
tion in 1928. This was followed by the 
Machine Design Clearinghouse and the 
Civil Engineering Bulletin. 

Divisions, Sections, Branches, and 

Committees 


Most of the Sections of the Society held 
meetings during the year, with attendance, 
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in most cases, exceeding those of previous 
years. Of noteworthy attention were the 
meetings of the New England, Middle 
Atlantic, Illinois-Indiana, and North Mid. 
West Sections. An interesting and Widely 
attended meeting of the Southeastern See. 
tion was held at the University of Florida 
and was coincident with the inauguration 
of the University’s new president. 

Two new committees were authorized by 
the Executive Board during the past year, 
These are the Committee on International 
Relations, with H. O. Croft as Chairman, 
and the Committee on Ethics of Inter. 
viewing Procedures, with M. M. Boring 
as Chairman. The latter was formerly a 
subcommittee of the Committee on Rela. 
tions with Industry, but has been given 
full committee status in order that its 
findings can receive more widespread at- 
tention. 

A new Branch of the Society at the Uni- 
versity of Florida was authorized by th 
Executive Board during the year. 

The President visited a number of see- 
tions throughout the year and was gen- 
erous of his time in assisting the Com- 
mittees, Divisions, and Sections in their 
many problems. 

For the past five years, the ECPD, 
ASEE, and the Carnegie Foundation have 
jointly sponsored a Measurement and 
Guidance Project. A proposal has been 
made to incorporate this project in 4 
centralized testing agency, known as the 
Educational Testing Service. Committees 
of the ECPD and ASEE are investigat- 
ing this proposal. 


National Science Foundation Bill 


Through the work of the President and 
the Vice-President in charge of ECR(, 
the Society has taken an active part i 
legislation on the National Science Foun 
dation Bill. On January 6, the Presi- 
dent of the Society met with members of 
the Engineers Joint Council and adminis- 
trative officers of other engineering socit 
ties to endorse the resubmission in Com 
gress of the National Science Foundation 


Bill, with modifications giving the Pres 
dent the power to appoint the Direetor of 
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je Foundation after receiving nomina- 
jsfrom the Foundation’s Board. Deans 
Jawson and Norris were appointed to a 
yminating panel to consider nominations 
degineers to serve on the Foundation’s 
Board. 

When it appeared that the Bill might en- 
wmter opposition in the House of Rep- 
rsentatives, President MacQuigg wrote 
a select group of persons in each of 
ie 48 states, requesting them to write to 
ir Congressmen in support of the Bill. 
it the time of the annual meeting in 
{nstin a number of deans of engineering 
lleges sent telegrams to key Congress- 
ma, urging passage of the Bill. 


Summer School 


A Chemical Engineering Summer School 
for engineering teachers, sponsored by the 
(hemiceal Engineering Division of the So- 
ety, was held at the University of Wis- 
onsin from August 29 to September 4, 
M8. Sessions were devoted to Unit 
Processes, Report Writing, Thermody- 
umies, Applied Electrochemistry, Mathe- 
mties in Chemical Engineering, Chemi- 
al Reaction Kinetics, Instrumentation, 
ad the Graduate Program in Chemical 
ingineering. 

Other Society Business 


The retirement of Miss McKenry as As- 
istant Secretary of the Society terminates 
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thirty-five years of efficient and courteous 
service. During these years she has won 
the esteem and admiration of all who 
have been privileged to work with her. 
She leaves the Society with our best 
wishes for success and happiness in her 
new undertaking. A retirement income 
plan was previously arranged by the Ex- 
ecutive Board. 

The passing of two of the Society’s 
most ardent supporters, Dr. F. L. Bishop 
and Dr. W. E. Wickenden, is announced 
with deep regret. Dr. Bishop served as 
Secretary of the Society for thirty-four 
years, and Dr. Wickenden served as its 
President. Both men contributed im- 
measurably to the building of the Society 
to its present high stature. 

Affiliate institutional membership was 
conferred on The Aeronautical Institute 
of Chicago. Bucknell University and 
Rutgers University have been admitted 
to the Engineering College Research 
Council. 

Active institutional membership was 
conferred upon the U. S. Naval Post- 
graduate School. ' 

Life membership was conferred upon 
W. E. Brooke, H. S. Boardman, James 
Fisher, Carl Herrick, Nell Mckenry, C. E. 
Paul, Charles F. Shoop. 

Respectfully submitted, 
A. B. BronwELL, 
Secretary 














Report of the Treasurer for 1947_48, 
J. S. Thompson 


Evanston, Illinois 
July 9, 1948 
Mr. J. S. Thompson, Treasurer 
American Society for Engineering Education 
Evanston, Illinois 


Dear Mr. Thompson: 

In accordance with your instructions we have examined the accounts and records of the 
American Society for Engineering Education for the year ending June 30, 1948 and submit 
herewith the following statements prepared therefrom: 


Exhibit I—Comparative Balance Sheets 
Exhibit II—Comparative Statements of Income and Expense 
Exhibit 11I—Comparative Statements of Receipts and Disbursements 


In connection with the statements as of June 30, 1948, we examined and tested the a- 


the securities on hand, and secured direct confirmation for all funds or securities in the hands9 
outside parties. Our examination was made in accordance with generally accepted auditing 
standards and included all procedures which we considered necessary in the circumstances. 

It will be noted that the statements for 1947 were prepared as of June 12, 1947, and the 
statements for 1948 are as of June 30, 1948. This places the records of the Society on the basis 
of a fiscal year ending June 30, but in the current exhibits results in the 1948 statements being 
prepared for a 124 month period. This also results in the inclusion in the 1948 statements of 
the expenses of two annual meetings, as the June 12, 1947 statements were prior to the annul 
meeting and the June 30, 1948 statements were after the annual meeting. 

In our opinion these statements fairly present the position of the Society at June 30, 198 
and the results of its operations for the period then ended. 

Yours truly, 
Ernest C. Daviss, (Signed) 
Certified Public Accountant 


counting records, traced the receipts as recorded to deposit, checked the disbursements, counted [ime I 


AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


CoMPARATIVE BALANCE SHEETS 
June 12, 1947 June 30, 148 








Assets 
Current Fund: 
Ronn dry tate, SaANKC SMUG CO, bss 6 cies Suis ne es simsare ets $31,582.28 $37,175.25 
UUW AMI RMN 5. oh ois hid a aha! br to 000 01g Beale be mroca eres eee os 300.00 300.00 
U: 8.-Government Bonds Series'G:... cece ceed 15,700.00 20,700.00 
$47,582.28 $58,175.25 
Life Membership Fund: 
Rama RUMORS eG e i'n as Garett son one's CORN Shak Wit A Aa $ 7840 $ 108 
U. S. Government Bonds Series G............00..c eee eeees 1,000.00 1,000.0 





$ 1,104 





$ 1,078.40 
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3.J. Lamme Fund: 
SE OOM oss ch Ove le + 46s cs veawpedeceuseuves $ 204.45 $ 335.89 
Principal Cash in hands of Trustee. .............-eeeeeeees 51.00 847.67 
issome Cash in hands of Trustec............ccccsccccccees 116.11 
Piel AIME TAOTUMRGOR oe. os oc nec ccs ececcccecsswsscelats 5,093.25 4,296.58 
$ 5,348.70 $ 5,596.25 
jeounts Receivable: 
MEOIRE IS 5 iso cl Aa dares 55 00 vice oo MOMs donee $ 1,500.00 $ 1,976.97 
BNE PCM cou on Cae ats sinc ad eee neamed cana geenneed 1,000.00 1,800.00 
Westinghouse Educational Foundation..................... 107.10 159.58 
$ 2,607.10 $ 3,936.55 
SCNOKIMMEMD) ais ccciresiccanccseeesesecececs ceduca ee $ 1.00 $ 1.00 
funiture and Fixtures (Nominal)............... eee eeeeeeees $ 748.78 $ 748.78 
Pupaid Expense 1947 Meeting...............-.-eeeeceeeeeeees $ 1,166.25 
SURE AMMNR EVE... cor Sable vue co dewe scene teknedenauens $58,532.51 $69,562.01 
Liabilities 
\ecounts Payable—Publications................... cece ee eeeee $ 2,631.38 $ 1,368.27 
I os 6's < bia vac dsecoensentacesvumenens 675.50 1,178.75 
(eneral Education Board, Southeast Section.................... 10,000.00 17,450.00 
(amegie Corp.—Eng. Salary Survey.................0. eee eens 6,000.00 5,730.72 
OO RR ora SRI eM Tear oo ae 1,078.40 1,104.18 
REIS CINE C608 oy FT deta s Fo. ei cininre viwielcisinweemeinmeuens 5,348.70 5,596.25 
Ee. en oP co. 55s BRUCE OOS oicie wenn wsisimerclerdivia wine COUR 32,798.53 37,133.84 
Ar LiateGses GMO PUT BIABE ioe. eects wececcewdccceves $58,532.51 $69,562.01 
AMERICAN Society FOR ENGINEERING EDUCATION 
CoMPARATIVE STATEMENT OF INCOME AND EXPENSE 
113 Months 124 Months 
Ending nding 1948-49 
June 12, 1947 June 30, 1948 Budget 
lneome : 
Current Dues—Individual................:.. $25,036.73 $30,825.44 $31,500.00 
MIIIRCNIIR ER 55 65S vig ek a 6,500.00 6,500.00 
MTN. ARS cn va et cece wc ces 1,022.50 586.50 _— 
UE PUDUOREONG oo. oo occ cee ee ecenk. 1,071.04 1,760.12 1,750.00 
NR Oo er tsk PAG 5,332.76 6,870.70 7,000.00 
ee AEDES SOD 1.25 -- — 
EE COIS i ates eae NN nee ee Corse ec 91.43 319.64 _ 
Interest on Government Bonds.............. 326.25 417.50 450.00 
esas ERSTE See ie ea 77 a= 
aE aR Sa lt sc Rr 2,333.38* — 
UMMM! 0050 Sys eee me $32,881.96 $49,614.05 $47,200.00 
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Expense: 

ON A CARUMIMUIN Soi cog ae eca eee eneds 
Administrative Salaries...................0. 
TOUTEMIONG MANEHIIE Se ee accede 
Travel, Secretary’s Office.................... 
Postage, Telephone, Telegraph...... Rae a ade 
Supplies and Sundry Printing...............°. 
Cost of Moving Secretariat (Extra Clerical aa 

PURO SOS DOION) 6555060 sete g sce ba vee es 
Dues—American Council on Education....... 
COptriDURON NOTICED on oe bee ewes 
Officers’ Traveling Expense.................. 
Expenses 1946 Meeting..................... 
Expenses 1947 Meeting..................... 
Expenses 1948 Meeting..................... 
Expenses 1949 Meeting..................... 
MU MING 2 oo oo cs ho 5 KGa Nos wee 
PURPUMOD BTIMRE 5 8 oo ie as wag divas wv vie bina 
Expenses—Committees and Conferences. ..... 
PPONCY SOXONING 660 ss ois wiela css ecace es 
Expenses—Civil Engineering Division........ 
Expenses—Lamme Trust Fund.............. 
PUM ATIRINL osc iol oped is b's ee bee aes 
Mingmcering DraWing. >... 6... <6 oo eh we en's 
NEM RTIOR SS 3g Spices Weise aa rei ce Dincin eo es 


"GRIND 605555 Sac: sia's Bisse ware ia bos tiece oe 
rs TOF EN OTEOO © 50k ssc ce Gis dese ees 
Balance at beginning of Period................... 
Less—Cancellation of Accounts Receivable 


(Lamme Trust Fund)....... sivehe see owen ns 


Balance at-end of Period: :. 6.5.0.2... eds 
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$13,832.71 $18,024.87 $19,000. 
6,700.00 9,302.61 9,580.0) 
653.33 1,360.0 
286.96 640.70 900.00 
2,063.93 1,794.29 2,000.0 
1,537.32 1,600.0 
3,138.99 mn 
100.00 100.00 100.0 
650.00 500.00 500.00 
663.51 639.90 950.00 
1,010.83 — 
— 1,535.41 
an 1,317.02** 
1,500.0 
828.22 1,119.14 2,200.0 
3,018.78 3,682.0 
670.82 590.81 1,000.00 
735.00 374.29 
299.88 
566.33 
200.00 124.95 
300.00 
1,200.0 
$28,041.86 $45,278.74 $45,5720 
$ 4,840.10 $4,335.31 $ 1,6280 
28,149.92 32,798.53 
32,990.02 37,133.84 
191.49 
$32,798.53 $37,133.84 


* Funds transferred from Engineering College Research Assoc. to ASEE as a result of 


merger. 


** Meeting expenses of both 1947 and 1948 are included in statement ending June 30, 1% 


AMERICAN SOCIETY FOR ENGINEERING EDUCATION 
CoMPARATIVE STATEMENT OF RECEIPTS AND DISBURSEMENTS 


Balance on Hand: 


Forbes National Bank—Checking...................-.005: 


Receipts: 
Cerrent Paes tmcetaa ssi aes SS inc kc atcees 











Fort 





114 Months 12} Montis 
Ending 

June 12,1947 June 30, 14 

$16,115.93 $31,5822 

$23,519.23 $28,474. 

6,375 

2,022.50 1,586.) 

675.50 1,178 

1,071.04 1,760.1) 

; 6,393.8 








1,500.0 
2,200.00 
3,682.0 
1,000.0 


1,200.0 





$45,572.00 
$ 1,628.0 


as a result of 
June 30, 1948, 


12} Montis 
June 30, 1Mi 


$31,582.23 
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Expenses—Carnegie Survey... .............ce ee eee eee eeee 
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Award General Education Board...................ee2eees 
Purchase of U. S. Government Bonds...................... 
Expenses—Civil Engineering Division... ................. 
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1.25 
326.25 417.50 
91.43 319.64 
i 77 
250.00 250.00 
10,000.00 10,350.00 
6,000.00 
2,333.38 
$48,989.96 $59,440.33 
$13,201.33 $19,287.98 
6,700.00 9,302.61 
653.33 
286.96 640.70 
2,063.93 1,794.29 
1,537.32 
3,138.99 
100.00 100.00 
650.00 509.00 
663.51 639.90 
600.61 
1,166.25 369.16 
1,317.02 
828.22 1,119.14 
3,018.78 
670.82 590.81 
357.10 302.48 
566.33 
735.00 374.29 
269.28 
200.00 124.95 
2,900.00 
5,000.00 5,000.00 
299.88 
300.00 
$33,523.61 $53,847.36 
$31,582.28 
$37,175.25 














The year just closed continued to pre- 
sent many perplexing problems to engi- 
neering college administrators. In spite 
of continuing large enrollments, crowded 
laboratory facilities, and difficulties in 
securing competent faculty members, the 
engineering colleges tackled their many 
problems with patience and with ingenu- 
ity nd continued to render the services 
that have now come to be expected of 
them as matters of course. 

The Administrative Council of the So- 
ciety served as a forum for the presenta- 
tion and discussion of the problems con- 
fronting engineering educators. Through 
the work of the Council’s committees, in- 
formation and data were secured and 
made available which gave the adminis- 
trators the necessary facts upon which 
to base the solutions of the problems at 
hand. Among the activities of the year 
were the following: 


1. Discussion of the report on engineer- 
ing faculty salaries, prepared last year 
under the auspices of this Council. This 
discussion provided the basis on which 
the study will be continued during the 
coming year under the grant of the Car- 
negie Corporation of New York. The 
Committee has been reorganized under 
the Chairmanship of Dean W. C. White 
and the study will be broadened to in- 
clude many topics affecting faculty sal- 
aries not previously investigated. 

2. The Committee on Manpower, whose 
work was of great interest and value to 
engineering administrators, continued its 
study through the year and presented a 
report at the annual meeting in Austin, 
Texas. This report recommends that in 
view of the complexities of a complete 
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manpower survey, steps be taken to ge 
cure funds that will permit full-time 
employment of a person qualified to de. 
velop statistical techniques that will re 
sult in the manpower facts needed by 
engineering administrators. Since the 
Chairman, M. M. Boring of the General 
Electric Company, who has _ rendered 
splendid service, asked to be relieved of 
his responsibilities as Chairman, the Com- 
mittee is now being reorganized. 

3. As a result of action taken by the 
General Council of the Society, the Com- 
mittee on Secondary Schools, formerly 
an independent unit, was placed under 
this Council. It was felt that since the 
relationship between engineering colleges 
and the secondary schools is of vital im- 
portance to engineering education, it 
should be the direct concern of engineer- 
ing college administrators, namely, the 
Deans of Engineering. The Committe 
was reorganized and its membership ex- 
panded to include representatives of the 
secondary schools in the fields of Eng- 
lish, Mathematics, Chemistry, and Phys 
ics, as well as representatives of ou 
Engineering Divisions and of the U. 8. 
Office of Education. This closer relation- 
ship between engineering colleges and se- 
ondary schools should result in many aé- 
vantages mutually beneficial to both 
groups. 

4. During the year, a survey was ¢0l- 
ducted by this Couneil to determine the 
amount of construction under way in the 
engineering colleges on new buildings 
and data secured on those proposed for 
the future. It was thought that this it 
formation would be helpful to many it 
stitutions which are in need of addition 
engineering space but which for one re 
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, or another have not yet undertaken 
struction. 

3 The Council reorganized its Com- 
tee on Military Affairs so that this 
mp may keep in elose touch with mili- 
wy developments as they affect engi- 
ying students and faculty members. 
jishoped that should a new emergency 
ge, the Committee will serve effectively 
apreventing the undesirable decimation 
jengineering student bodies that took 
jae during the last war. 

§, During the year, the Council was 
ive in securing information for engi- 
wring colleges regarding war surplus 
mperty for educational and research 
mposes. Unfortunately, the Govern- 
vat procedures and regulations regard- 
ig the donation or sale of such property 
me not uniformly administered; con- 
wmently some institutions were able to 
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secure many valuable pieces of equipment 
while others benefited little. Those in- 
stitutions fared best which were able to 
assign a person to the specific chore of 
locating property declared surplus of 
value for teaching, for demonstration, or 
for research. 


The President of the Engineering Col- 
lege Administrative Council wishes to 
express his sincere appreciation for the 
splendid work and cooperation rendered 
the Council by the members of its Execu- 
tive Committee and the members of its 
various special committees. Thanks are 
particularly due to Dean J. H. Lampe 
for the excellent work he has done during 
the year as Secretary of the Administra- 
tive Council. 

Respectfully submitted, 
S. S. Sremsere, 
President 














Report of the Engineering College 
Research Council 


The Research Council has just com- 
pleted a project very foreign to its his- 
tory and traditions. Only last week our 
printer finished his work on a new 
pamphlet, called “The Pay-off in Re- 
search,” and we are more than a little 
happy to show it to you tonight. 

“The Pay-off in Research” was con- 
ceived by our Executive Committee as a 
means of showing how fundamental re- 
search in colleges can have very practical 
value. We have taken 12 research proj- 
ects at various E.C.R.C. member schools 
and studied the industrial results of each 
project. These twelve projects have been 
written up and put together in a way 
which we hope will appeal to those on the 
fringes of the engineering profession who 
deal with research in an executive or 
legislative capacity. 

I say this is a project rather foreign to 
our tradition because the Research Coun- 
ceil has never before undertaken a publi- 
eation so largely promotional in charac- 
ter. We know we are on unexplored 
ground, we suspect that it may be treach- 
erous ground, and we are, I hope, pro- 
ceeding with due caution. The present 
project has been done with very consider- 
able care, both as regards to editorial 
accuracy and technical production. Our 
Executive Committee has not yet made 
final plans for distributing the 1000 
copies of this booklet which we now have 
—or for printing an additional number. 
It is our hope that we may have produced 
something which will be useful in the 
service of some of our individual member 
institutions as well as of the Research 
Council as a whole. Perhaps our work 
will also prove of inspirational value to 
some individual members of the Society. 





Even before its publication, the pam. 
phlet already achieved at least one useful 
purpose in behalf of the Research Coun- 
cil. In the course of its preparation, we 
consulted a rather large number of in- 
dustries—in order to expand upon and 
collaborate information given us by 
member institutions. We thus introduced 
the Research Council to a number of key 
people in industry, to whom it had not 
previously been known. Representatives 
of these industries have been asked to 
take part in this annual meeting, and it is 
entirely possible that some are here. 
Some sent their regrets but asked to be 
invited again, next year. Universally, we 
experienced fine cooperation and reas- 
suring interest in the case histories proj- 
ect on the part of industries. Such con- 
tacts with industry will be increasingly 
vital to the suecess of the Research 
Council’s work. 

Much of our year’s activities in the 
Research Council have been centered 
around improving our relations with vari- 
ous industrial groups. The 1947 Direc- 
tory and Review of Current Research, 
which we announced just a year ago at 
this time, was sent to 1500 industrial re 
search laboratories; from many of them 
we had generous letters of acknowledg- 
ment. We sent Proceedings of last 
year’s annual meeting to the member 
of the Industrial Research Institute, and 
we invited a number of them to this 
meeting in Texas. I am hopeful that, 
through our Committee on Relations with 
Industrial Research Groups, this pr 
gram for increasing the influence of the 
Research Council can be pursued evel 
more actively during the coming 22 
months. It is not the kind of task whic 
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jars immediate or concrete results, but 
« anticipate that the Research Council 
pl gradually extend its influence and 
gvices, in the mutual interest of all our 
yembers. 

We had an unusual Research Council 
gsion in Washington last November, at 
je time of the meetings of the Land- 
fant College Association. Five direc- 
ws of government research groups told 
g about themselves and what we could 
for them; I hope that in this way we 
uve helped cement relations between our 
wnber institutions and the government. 
(ur Committee on Relations with Federal 
lesearch Agencies have been active to 
this same end. 

Most of the members of the General 
(ouneil have surely watched with interest 
te progress of the National Science 
Foundation bills during the past 12- 
month period. Members of the Research 
(ouncil have been informed of develop- 
nents, and many have taken an active 
wle in support of the legislation. It has 
en a pleasure and privilege for me to 
present the Research Council and the 
Society on the Science Legislation Panel 
a Engineers Joint Council. We are 
dill far from certain that a Foundation 
vill be created by this Congress, but the 
agineering profession may take pride in 
its unified support of the measure during 
weent months. I am confident that, 
then the Foundation is created, its mem- 
ketship will include outstanding engineers 
npresentative of this Society. 

During the past month the Research 
(ouncil has approved certain minor 
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amendments to “streamline” our By- 
Laws, and we have under consideration 
more important changes which may 
serve to increase our membership and in- 
fluence among both industry and educa- 
tional institutions. It is a pleasure to 
report the recent election of two new 
members to the Research Council: Buck- 
nell and Rutgers Universities. My new 
colleagues on the Research Council’s 
Executive Committee are Professor F. G. 
Hechler, director of the Engineering 
Experiment Station at Penn State; Dr. 
Gerald A. Rosselot, director of the Engi- 
neering Experiment Station at Georgia 
Tech; and Dean F. E. Terman of Stan- 
ford University. 

As my work with the Research Council 
has continued, I have come to feel more 
and more the importance of research in 
the Society’s affairs. Most of you know 
the values of research to those who teach 
and who learn engineering. If one does 
not move ahead in engineering today, he 
inevitably falls behind. At the top of 
the Research Council’s program for this 
meeting we put a sort of slogan which 
reads: “Research is necessary to progress 
in engineering.” 

I ean pledge continuing efforts on 
the part of the Research Council to 
strengthen the engineering research ac- 
tivities of all our member institutions. 
We believe that this can best be accom- 
plished by maintaining the Research 
Council as a relatively independent unit 
within the organization of the Society. 


F. M. Dawson 




























This Committee was originally estab- 
lished as a temporary committee in 1946 
under the chairmanship of Dr. Karl 
Compton and was called “The Committee 
on the Supply of and Demand for Engi- 
neering Graduates.” A report was 
rendered and published in the September 
1946 issue of the JournAt of the Ameri- 
can Society for Engineering Education. 
A review of this report, presenting modi- 
fied conclusions based upon supplemental 
data, was presented by Dr. H. H. Armsby 
and published in the May 1947 issue of 
the JournaL of ASEE. 

This Committee was made a continuing 
committee under the chairmanship of Mr. 
M. M. Boring in December 1946. An 
Interim Report was presented at the 
meeting of the Society at Minneapolis in 
June 1947 and published in the JournaAL 
in October 1947. 

The Committee has had several meet- 
ings during the past year. It has con- 
sidered new data from questionnaires to 
schools, industry and government agencies 
regarding demands for engineering grad- 
uates for the next few years, and has at- 
tempted to correlate these with enroll- 
ment data collected and published by the 
ASKEE in the January 1948 issue of the 
JOURNAL. 

The Committee has been unable to come 
to conclusions in a numerical character 
as to future supply of and demand for 
engineering graduates. This has been 
due to a number of uncertainties which 
the Committee has been unable to evalu- 
ate in a satisfactory manner. Among 
these are: 


A. Some Factors Tending to Increase 
Demands or Decrease Supply. 
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. Broadening base of types of em- 


ployment. 


. Increased use of the engineering 


graduate in government services, 


. Possible mobilization. 
. Attrition due to inflation, tuition 


costs and lack of government finan- 
cial help. 


. Decreasing birth rate of 1930-1936. 
. Recognition by industry of demand 


for research in new product devél- 
opment, and increased efficiency 
(due to labor rates). 


B. Some Factors Tending to Inereag 


ile 


Supply. 

War born interests in engineering 
and the large influx of veterans 
whose education was postponed dur 
ing the war period. 


. G. I. benefits for majority of those 


who will graduate by 1950. 


C. Some Factors Tending to Decrease De 


&: 


2. 


mand. 
Greater use of technical institute 
graduates in sub-engineering pos: 
tions. 
Any possible severe business rece 
sion. 


The Committee in collecting its infor 
mation originally wrote to every coll- 
pany who had made contact with any d 


the 


with the recruitment of men. 
volved questionnaires that were sent 
4247 companies. 
questionnaires gave us usable informatio 
initially from 605 firms, and later from 


engineering colleges in connection 
This it 


The replies to thes 


an additional 300, or from a total of 90 


companies. 
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these companies were representative of 
American industry who used technical 
aduates, although under the circum- 
ances it is apparent that it is impossible 
yithout further study and contact with 
the industries to make an accurate esti- 
mate of the number of engineers these 
industries really need. At the same time 
il of the engineering colleges were con- 
taeted in an attempt to collect statistical 
information as to the needs of the colleges 
for engineering graduates. Also, gov- 
amment, at all levels, was contacted. 

In a further attempt to classify the in- 
dustrial demands, questionnaires were 
gain sent out to this large number of 
industrial organizations in an attempt to 
match up the figures with statistics of 
the Department of Labor by classifica- 
tin by companies as made by the Engi- 
ners Joint Council. However, because 
of the complexity of the situation, the 
total number of companies supplying 
wable information was reduced to 389. 
Again the discrepancies in the figures 
were such that your Committee does not 
feel justified in submitting statistical in- 
formation as it must be remembered that 
American industrial experience in recent 
years has developed a greatly increased 
dependence upon technology and engi- 
neering; and that the ratio of engineers 
to total industrial employment has been 
steadily rising since 1880, and will ap- 
parently continue to rise in the future, 
although at a smaller rate of increase. It 
is difficult to estimate, however, the rate 
of this rise during the last few years, a 
fact which causes great discrepancy in 
the figures obtained by your Committee 
as compared with those of the Depart- 
ment of Labor Statistics. 

Under conditions of normally increas- 
ing industrial operations, it is believed 
that present trends in engineering en- 
rollment will produce a reasonable bal- 
ance between supply and demand after 
1951. In the next two years the tran- 
sient condition created by veteran enroll- 
ment will create a supply in excess of 
that which should normally be absorbed 
in strictly engineering occupations. 
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The maximum is probably not more than 
about one year’s supply, although it is 
possible that little or no surplus will be 
noticeable as engineering education has 
long been recognized as having great 
value as general education and as a good 
foundation for work in almost any pro- 
fession. This is undoubtedly due to its 
rigorous discipline in careful, accurate, 
thorough work, and to its inculeation of 
the scientific method of thought—the 
method of basing conclusions on facts 
rather than on prejudices, of attempting 
to find out what is true and to live in 
accordance with facts. 

With this foundation, engineers have 
turned to many other professions, fre- 
quently with great success. The need 
has long been appreciated for men who 
ean intelligently use the scientific method 
in dealing with problems of human re- 
lations, as well as with problems of uti- 
lizing the materials and forces of nature. 
The prospect that there may be a tem- 
porary surplus of engineering graduates 
over immediately available engineering 
positions is not regarded as a serious 
situation. The Committee feels that the 
encouragement of good men to continue 
advanced study is justified on the basis of 
developments and the desire for scientific 
eareers of greater usefulness and achieve- 
ment. 

While statistical evidence is not avail- 
able, the Committee has the impression 
that the number of students anticipating 
careers in sales and administration is 
larger than normal. These objectives 
may lead students to choose non-engineer- 
ing occupations. It should be empha- 
sized, however, that administrative re- 
sponsibilities in industry and engineering 
are generally achieved through sequential 
and successful teehnical employment. 

The entire situation calls for increased 
emphasis on the program of selection and 
guidance of engineering college students, 
so that they may understand the require- 
ments of the profession, the employment 
opportunities in it, and the possibilities 
of utilizing an engineering education as 
general education. 
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Summary permanent basis with frequent change 
in personnel, although it is important 
that continuity in the membership of the 
Committee be continued. The Committe 
also recommends, because it feels that the § , 
Society has a social responsibility to the 
profession and to the Nation, that steps 
be taken to secure funds so that a car J 4 m 
fully laid plan, to develop techniques and § jp A: 
methodology, be established in order to § pincat 
secure reasonably accurate and complete J tyxas, 
statistical information, and that a full J tose 
Report given by the Committee at last time consultant or statistician be em § jug, 
ais Cnetilie ‘n Minneapolis. ployed to make this complex and difficult ~ 

(b) That later enrollment statisties SU*V°Y ™ that we are confident thataas # ag D 
indicate a somewhat smaller supply of impossible to make an effective presenta. ims 


engineers resulting from graduating pt tilt = psec of F dicated 


The results of the circulation of infor- 
mation from the industries, government 
and the schools were considered by the 
Committee to be representative, although 
they are clearly not designed to be a 
mathematical sample. The Committee 
found as a result of this information: 


(a) That its earlier concept of the 
probable demand for graduate engineers 
was too small as indicated by the Interim 


classes. 

(ce) And that the long range relation- Respectfully submitted, Pres 
ship between supply and demand over a proxi 
period of several years of the future does ASEE Manpower CoMMITTEE toward 
not at present indicate a substantial ex- . H,. ARMSBY R. M. Krwparu Kenry 
cess of supply over demand, although lady 1 


there may be a temporarily greater sup- Me. Carats 6.2: ae The 


ply within a year or two resulting from F. M. Dawson THORNDIKE SaviLig § ¢ppro' 
rt ce mete in tes api due : O. W. Esupach W. W. Squier . 
th Fee ee ee ee ae ee ae eee EK. V. Hous Tuomas A. H. Teerm § bonds, 
S. C. Hotuister M. H. Trytren Execu 


4. 
Recommendation M. M. Bortna, Chairman ices 


The Committee recommends that the ScHENEcTADY, N. Y., prepal 
Manpower Committee be continued on a May 24, 1948 amoun 
have i 
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A meeting of the Executive Board of 
the American Society for Engineering 
Bducation was held at the University of 
Texas, Austin, Texas, June 14, 1948. 
Those in attendance were: C. E. Mac- 
Quigg, President, F. M. Dawson, C. J. 
Freund, S. S. Steinberg, A. B. Bronwell, 
md Dorothy Isebrands. The following 
ims were considered and the actions in- 
dicated taken: 


President MacQuigg reported that ap- 
proximately $600.00 had been collected 
toward a retirement gift for Miss Me- 
Kenry. She has been presented with a 
lady Elgin watch and government bonds. 

The annual report of the Treasurer was 
approved. 

Secretary Bronwell announced the 
purchase of $5000 in Series G government 
bonds, in accordance with action of the 
Executive Board at its meeting on April 
4. At the suggestion of Dean Dawson, 
it was voted that the Treasurer should 
prepare a recommendation concerning the 
amount of resources the Society should 
have in its invested reserve. 

The budget for 1948-49 was unani- 
nously approved by the Board. 

Professor Croft, Chairman of the 
Committee on Constitution and By-Laws, 
reported that the Committee has received 
many suggested constitutional revisions, 
but felt that the Society should operate 
under the present Constitution for a year 
before revisions are made. The Commit- 
tee will prepare a report this year. 

F. M. Dawson and S. J. Steinberg, 
Viee-Presidents, reported on activities of 
the ECRC and ECAC. Their reports are 
published in this issue of the JOURNAL. 

It was voted that the Secretary should 
obtain a written report from the Chair- 
man of the Southeastern Section regard- 
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ing the grant of the General Education 
Board made to that Section. 

It was voted that requests for grants 
for any group within the ASEE should 
be presented to the Executive Board and 
approved by that body before being pre- 
sented to the possible donors. 

Upon the recommendation of the 
Publications Committee, the Executive 
Board voted to recommend to the General 
Council that the type size of the JouRNAL 
be changed to 9 on 10 in order to effect a 
saving of approximately $450 per year. 

A proposal of the Publication Com- 
mittee to modernize the cover of the 
JOURNAL by replacing the advertising on 
the front cover with a table of contents 
was referred to the General Council with 
the recommendation that this change be 
made subject to the approval of the 
advertisers. 

After discussion of all of the fac- 
tors, it was the consensus of the Execu- 
tive Board that the Society is not in a 
position to defray travel expenses of mem- 
bers of committees, branches, sections, 
divisions, ete., and it was voted to con- 
tinue our present practice of paying only 
those budgeted expenses of members of 
the Executive Committees of the ECAC 
and ECRC and of members of the Ex- 
ecutive Board of the ASEE. 

It was voted to recommend to the 
General Council that Miss Nell McKenry 
be granted life membership in the Society 
with sincere appreciation for her long and 
distinguished service to the Society. 

It was voted that the Secretary notify 
the University of Massachusetts and St. 
Louis University that in conformity with 
the Constitution of the Society, the Board 
regretfully felt that it should not accept 
their applications for membership until 
they have been aceredited by the ECPD. 


aN iced aie With og conse oe ben Otay sien pe naa 
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The Board voted to accept the appli- 
cation of the U. S. Naval Postgraduate 
School for active institutional member- 
ship in the Society. 

It was voted that Secretary Bronwell 
be reappointed for the fiscal year 
1948-49. 

It was voted to refer to the General 
Council for action the question of giving 
$300 to the Educational Testing Service. 

It was voted that an honorarium of 
$50 be paid to the secretaries of Vice- 
President Freund and President Mac- 
Quigg. 

It was voted that the Secretary request 
the Chairman of the Technical Institutes 
Division to submit a prospectus of the 
James H. McGraw Award, giving com- 
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plete information as to its probable 
financial value, method of financing 
costs, ete. 

A tentative invitation has been yp. 
ceived from the University of Washing. 
ton to hold the 1950 annual meeting's 
that University. Final action will bk 
taken later. An invitation has also beep 
received to hold a future annual meeting 
at the Citadel in Clemson, South Caroling, 

The Board voted that the Society 
sponsored summer school should be the 
Hydraulics Conference at the State Uni- 
versity of Iowa during the summer of 
1949. 


Respectfully submitted, 
A. B. Bronwetu, 
Secretary 
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A dinner meeting for the General Coun- 
til of the American Society for Engineer- 
ing Education was held by invitation of 
the President of the University of Texas, 
Austin, Texas, on June 14, 1948. Fol- 
lowing the dinner, a business meeting of 
the General Council was held. Those in 
attendance were: C. E. MacQuigg, Presi- 
dent, H. H. Armsby, H. W. Barlow, W. O. 
Birk, (for N. A. Christensen), A. B. 
Bronwell, E. S. Burdell, H. Chauncey 
(visitor), L. E. Conrad, H. O. Croft, 
fF. M. Dawson, C. D. Faweett, (for F. D. 
Carvin), C. J. Freund, E. L. Grant, L. E. 
Grinter, T. C. Hanson, F. G. Higbee, 
D. M. Isebrands, R. V. James, H. K. 
Justice, W. M. Lansford (visitor), J. I. 
Mattill (visitor), D. F. Miner, O. N. Ol- 
sn, G. K. Palsgrove, T. S. Painter 
(visitor), W. B. Plank, J. G. Potter, B. J. 
Robertson, R. W. Schmelzer (visitor), B. 
E. Short, R. D. Sloan (for O. E. Osburn), 
§. §. Steinberg, O. M. Stone, J. E. 
Thornton, W. R. Woolrich, J. H. Zant. 

President MaeQuigg expressed his grat- 
iude for the wholehearted cooperation 
which he had received from officers and 
members of the Society who had con- 
tributed toward the progress in the So- 
tiety’s activities throughout the past year. 
He also expressed his sincere appreciation 
for the efforts of the Membership Com- 
mittee in their unprecedented success in 
obtaining 1019 new members, represent- 
ing a 23 per cent increase in membership 
of the Society. In reviewing the finances, 
he pointed out that through the effective 
cooperation of officers of the Society, it 
had been possible to end the year with a 
mall profit instead of a deficit as had 
been budgeted earlier in the year. 

J. R. Thornton presented the back- 
ground of a project, sponsored by the 
English Division, which aims to establish 
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a new program of graduate study for the 
purpose of educating teachers of English 
in engineering colleges along lines best 
suited to their purpose. To be success- 
ful, such a program would have to be 
sponsored by the ASEE and would have 
to find a sympathetic interest with the 
administration of some university willing 
to adopt such a program. He moved that 
a technical man of outstanding eminence 
be added to the subcommittee of the Eng- 
lish Division working on this problem. 
Motion was carried. 

James J. Pollard presented a request 
from the Committee on Architecture and 
Architectural Engineering for Division 
status with designation “Division of Ar- 
chitectural Engineering.” The matter was 
tabled for further discussion at the Friday 
morning session. 

The Secretary presented his annual re- 
port which was accepted. (Printed in this 
issue of the JOURNAL.) 

The Treasurer’s Report was presented 
by the Secretary in the absence of the 
Treasurer, who was unable to be present 
due to illness. The auditor’s report as of 
June 30 shows a surplus of $4335.31, of 
which $2333.38 was received from the 
Engineering College Research Association 
at the time of its merger with the ASEE 
last year. This leaves an operating profit 
of $2001.93. Earlier in the fiscal year a 
deficit had been anticipated in the year’s 
operations, but the increased membership 
in the Society and the increased revenue 
from advertising turned the deficit into 
a small profit. The dues receipts for the 
year amounted to $37,325.44 as compared 
with approximately $26,000 for the pre- 
ceding year. Approximately $6500 of 
this increase was due to the increase in 
dues rate last year and $5400 was due-to 
inereased membership in the Society. 
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At the invitation of President Mac- 
Quigg, Henry Chauncey briefly discussed 
the organization and functioning of the 
Educational Testing Service, a non-profit 
corporation which has been set up by the 
Carnegie Foundation to consolidate tést- 
ing services throughout the entire field of 
education. It has been proposed that 
the Measurement and Guidance Project, 
jointly sponsored by the ECPD and the 
ASEE, be incorporated into the Educa- 
tional Testing Service. Mr. Chauncey 
stated that the Educational Testing Serv- 
ice is continuing the Measurement and 
Guidance Project on an interim basis. 
No definite arrangements have been made 
as yet with the ASEE or the ECPD, but 
committees of both organizations are 
working on the problem. Mr. Chauncey 
stated that the Educational Testing Serv- 
ice will continue to emphasize experi- 
mental work and will also endeavor to 
supply more information on the interpre- 
tation of testing results to the cooperating 
schools. 

The budget for 1948-49 was approved. 

Vice-President Dawson briefly reviewed 
the work of the Engineering College Re- 
search Council throughout the past year. 
He called attention to the publication, 
“Payoff in Research,” which summarizes 
twelve research projects at various ECRC 
member schools. One thousand copies of 
the booklets have been printed and will 
be distributed to institutional members in 
the Research Council. He mentioned that 
1500 copies of the 1947 Directory and 
Review of Current Research have been 
sent to industrial research laboratories 
and members institutions. The ECRC 
has been active in support of legislation 
for the National Science Foundation Bill 
through its representation on the legisla- 
tive panel of the Engineers Joint Council. 
Certain minor changes in by-laws of the 
ECRC have been proposed and are being 
considered by the Council. 

Vice-President Steinberg briefly re- 
viewed the activities of the Engineering 
College Administrative Council during the 
past year. The Committee on Secondary 
Schools was placed under the Administra- 
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tive Council, thereby making it possible 
to expand the work of the Committee anj 
to obtain fuller cooperation from the 
deans of engineering colleges. The 

of faculty salaries in engineering edue. 
tion, sponsored by a grant of the Carnegie 
Foundation, is being continued and a new 
committee has been appointed to carry 
this work. <A survey of the amount of 
fixed capital expenditures of various engi- 
neering colleges in new buildings and 
equipment was completed during the year, 
The ECAC is cooperating with the ECR( 
in a joint effort to increase the institp. 
tional membership in the Society, partien- 
larly in the ranks of associate member. 
ships. A Committee of Military Affairs 
has been set up to study cooperation be 
tween engineering colleges and the mili 
tary forces. The ECAC has been active 
in the distribution of war surplus equip 
ment to engineering colleges. 

H. O. Croft, Chairman of the Commit 
tee on Constitution and By-Laws, statel 
that the Committee has been gathering 
recommendations throughout the past 
year, but has made no definite proposals, 
since it was felt that the Society should 
operate under the present Constitution 
at least one year before major revisions 
are proposed. 

Vice-President Freund presented a tt 
port of his activities. He expressed ap 
preciation for the whole-hearted cooper 
tion of the committee and division chair 
men in arranging programs for the annul 
meeting and stated that the advance deat- 
line for program material had made it 
possible to get a complete preliminay 
program out in advance of the annul 
meeting. He suggested that the program 
details for future annual meetings 
handled by the Secretary’s office, aml 
made recommendations for the activities 
of the Vice-President in charge of i 
structional division activities. His report 
was accepted by the Council, with tk 
recommendation that the items in the ® 
port be given further study by a cb 
mittee. 

Vice-President Robertson presented lis 
report on section activities throughout tht 
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pst year. A map has been prepared 
jowing the location of all of the institu- 
ions having membership in the Society 
wd indicating the section in which each 
stitution is located. A Section meeting 
ms scheduled during the time of the An- 
wal Meeting in order to make it possible 
for the officers of the section to discuss 
iir mutual problems. 

A recommendation to reduce the type 
iw of the JouRNAL to 9 on 10 point type 
ms approved. This would reduce the 
mal cost of publication of the JourNAL 
iy about $450 and would not affect the 
radability of the type. A proposal to 
piblish the Yearbook in alternate years, 
thereby affecting a saving of $2000 in the 
omitted years, was considered by the 
(omneil. The Council voted to publish 
the Yearbook next year and to consider 
publication in alternate years in the 
fature. 

A proposal to modernize the cover of 
te JouRNAL by eliminating advertising 
ud replacing it with a table of contents 
yas approved by the Council, subject to 
wring the approval of the two adver- 
ers which now use this advertising 
pesition. 

Applications for Division status of the 
Committee on Relations with Industry 
md the Engineering School Libraries 
Committee were tabled for further dis- 
assion at the Friday morning meeting. 

The proposal to publish faculty place- 
nent ads in the JOURNAL OF ENGINEERING 
pvcATION was not approved by the Gen- 
eal Council. 

Life membership was conferred upon 
Nel MeKenry, H. S. Boardman, W. E. 
Brooke, James Fisher, C. A. Herrick, C. 
E. Paul, and C. F. Shoop. 

A motion was made to rescind the pres- 

at practice of exempting service men 
ftom payment of dues. 
G. K. Palsgrove presented an invita- 
ton from Rensselaer Polytechnic Institute 
to hold the Annual Meeting of the So- 
tety in Troy, N. Y., in 1949. The in- 
Miation was accepted, with the dates of 
he meeting to be determined later. 

President MacQuigg reported on a con- 
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ference at the White House on the Na- 
tional Science Foundation Bill, attended 
by members of the Engineers Joint Coun- 
cil and presidents of the engineering socie- 
ties, with Mr. Steelman representing the 
President’s staff. Mr. Steelman pointed 
out that there seemed to be a predominat- 
ing opinion in favor of the legislation in 
both Houses of Congress and that the 
President would approve a bill similar to 
that passed by the Senate. 

The Council voted to sponsor the sum- 
mer school in hydraulics to be given by 
the State University of Iowa in 1949. The 
dates will be announced later. 

The second meeting of the General 
Council was held on Friday morning, 
June 18, 1948, at the Driskill Hotel in 
Austin, Texas. The following old and new 
members of the General Council were 
present: C. E. MacQuigg, President, 
H. H. Armsby, H. W. Barlow, W. 0. 
Birk, A. B. Bronwell, C. A. Brown, E. S. 
Burdell, L. E. Conrad, H. O. Croft, F. M. 
Dawson, C. D. Faweett (for F. D. Car- 
vin), C. J. Freund, E. L. Grant, R. P. 
Hoelscher (visitor), E. D. Howe, D. M. 
Isebrands, R. V. James, H. K. Justice, 
L. J. Lassalle, John Mattill (visitor), 
D. F. Miner, O. N. Olson, G. K. Palsgrove, 
W. B. Plank, J. G. Potter, R. B. Robert- 
son, Thorndike Saville, R. W. Schmelzer 
(visitor), F. L. Schwartz, B. E. Short, 
R. D. Sloan (for O. E. Osburn), S. 8. 
Steinberg, O. M. Stone, J. E. Thornton, 
J. K. Walkup, W. C. White, J. H. Zant. 

A motion was passed to drop from the 
membership rolls of the Society 59 mem- 
bers who owed two years or more back 
dues. 

The following resolution of thanks to 
the University of Texas was approved. 


‘*To the University of Texas, and to the 
many local committees through which local 
arrangements were carried out, the Fifty- 
sixth Annual Meeting of the American So- 
ciety of Engineering Education wishes to 
express its appreciation and thanks. South- 
ern hospitality has been both thoughtful 
and generous; the arrangements for gen- 
eral and group meetings have demonstrated 
care and wise consideration by efficient 
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local committees; the entertainment of 
members and their wives shall long be re- 
membered. To the officers of the Ameri- 
can Society of Engineering Education who 
have so successfully guided this organiza- 
tion through a period of transition, the 
Society at the close of this critical year 
extends its congratulations and approval.’’ 


Vice-President Dawson mentioned that 
$2333.38 had been turned over to the So- 
ciety by the Engineering College Research 
Association and expressed the hope that 
this fund would be earmarked for the 
future use of the ECRC. A motion was 
carried to permit the ECRC to utilize 
this fund. 

A motion was passed to instruct the 
Committee on Constitution and By-Laws 
to prepare a revision of the Constitution 
making it possible for groups such as the 
Committee on Relations with Industry to 
become Divisions within the Society. 

A motion that the Committee on Con- 
stitution and By-Laws be instructed to 
revise the Constitution to require that 
officers of a Division of Relations with 
Industry (if formed) shall represent com- 
panies which are associate members of 
the Society was carried. 

President-elect Freund moved that the 
Committee on Architectural Engineering 
be given Division status. The motion was 
carried. 

A request for Division status by the 
Committee on Engineering School Li- 
braries was tabled, since it was felt that a 
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committee should not be granted Division 
status until it had been in existence fo 
a reasonable period of time and had em. 
braced a substantial number of member 
within its interests and activities. 

A motion was carried to instruct the 
Committee on Constitution and By-Lays 
to revise the by-laws to provide for 4 
$5.50 dues rate for librarians. 

On motion of H. H. Armsby, a Con. 
mittee was authorized to propose criteria 
to govern the selection of institutions tp 
be included in the engineering college ep. 
rollment statistics published by the §p. 
ciety, and to consider the desirability of 
having the U. S. Office of Edueation 
handle the details of tabulating the ep 
rollment statistics. 

President-elect Freund expressed his 
sincere gratitude to the members of the 
Society and the Council for the confidene 
placed in him in his election to the presi 
dency. He praised the high esprit d 
corps existing in the Society, and & 
pressed the opinion that the vigorous dis 
cussions at the General Council meetings 
represented a healthy condition in the 
Society. He asked that members of th 
Society continue to be outspoken in ther 
constructive criticisms and to take a vig 
orous approach to the conduct of th 
Society’s business. 


Respectfully submitted, 


ArtTHUR B. BRONWELL, 
Secretary 
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The Fifty-sixth Annual Meeting of The 
{merican Society for Engineering Edu- 
ation was held at the University of 
fxas, Austin, Texas, June 14-18, 1948. 
(ver 1100 members and guests were reg- 
istered. Four general sessions and ap- 
woximately seventy conferences of Coun- 
dis, Divisions, and Committees were held. 
President C. E. MacQuigg, Dean of 
ingineering, Ohio State University, and 
President of the Society, presided. 

The first general session on Tuesday 
norning was opened by President Mac- 
Quigg who expressed his grateful ap- 
preciation for the wholehearted coopera- 
fon which he had received throughout 
the year from every source within the 
Society. The outstanding accomplish- 
nents of the Membership Committee were 
warticularly gratifying. President Mac- 
Quigg introduced T. S. Painter, Presi- 
dnt of the University of Texas, who 
wleomed the Society to the University 
wd expressed his hope that members of 
the Society would long remember their 
wsit to the University. Vice-President 
Freund, as presiding officer for the gen- 
al session, then introduced President 
MaeQuigg who delivered the presidential 
uddress, “Engineering Education—Plus.” 
Colonel C. E. Davies, Secretary of the 
American Society of Mechanical Engi- 
wers, spoke on “The Difficulties Young 
Men Contend With” and L. J. Jarvie, 
Associate Commissioner of the New York 
State Education Department, spoke on 
the “Role of Technical Institutes in 
American Education.” At the close of 
the general session, President MacQuigg 
wsked the audience to rise as a silent 
memorial for W. E. Wickenden, F. L. 
Bishop, C. Frank Allen, and A. C. Steven- 
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son. A motion was made by Vice-Presi- 
dent Freund that a memorium for Dr. 
Stevenson, written by the Committee on 
Relations with Industry, be published in 
the JournaL. The motion was unani- 
mously passed. 

The second general session on Wednes- 
day morning was presided over by Vice- 
President F. M. Dawson, President of the 
Engineering College Research Council, 
who reported on some of the activities of 
the ECRC for the year. The following 
program was presented: “Problems and 
Importance of High Temperature Steel 
Metallurgy” prepared by C. T. Evans, 
Jr., Chief Metallurgist, Elliott Company, 
who was unable to be at the meeting, and 
read by Professor Croft; “Research in 
the Petroleum Industry” by T. A. Ab- 
bott, Engineering Research Department, 
Standard Oil Company of Indiana; 
“General Structure of Scientific and 
Industrial Research in Great Britain,” 
by W. R. Woolrich, Dean of Engineer- 
ing, University of Texas; “Cancer Re- 
search Needs Engineers” by J. H. Teeter, 
American Cancer Society, and C. P. 
Rhoads, M.D., Memorial Hospital, N. Y.; 
“Future Aspects of Science” by Robert 
D. Coghill, Director of Research, Abbott 
Research Laboratories. The latter paper 
was read by title only. 

The third general session on Thursday 
morning was opened by Vice-President 
S. S. Steinberg, President of the ECAC. 
The following papers were presented: 
“Report of the Committee on Manpower” 
by M. M. Boring, Chairman; “Accredit- 
ing of Graduate Engineering Programs” 
by S. C. Hollister, Cornell University; 
“Cooperation in Engineering Education 
Between Government Laboratories and 








406 


Engineering Colleges” by Joseph Hilsen- 
rath, Naval Ordnance Laboratory; 
“Function and Operation of Technical 
Institutes” by Morris R. Graney, Purdue 
University; discussion of technical insti- 
tute program at Oklahoma A. & M. Col- 
lege by H. P. Adams, substituting for P. 
S. Donnell, who was unable to attend. 

The annual dinner was held Thursday 
evening with President MacQuigg pre- 
siding. The speaker was Fred J. Bul- 
lard, who gave an illustrated lecture on 
“Paricutin, Mexico’s Newest Volcano.” 
President MacQuigg then introduced the 
officers of the Society and chairman of 
local committees. Professor V. L. Dough- 
tie of the University of Texas, General 
Chairman of the Local Committee, pre- 
sented President MacQuigg with a gavel 
made from the wood of a mesquite tree. 

The Lamme medal was presented to A. 
G. Christie of Johns Hopkins University, 
and the George Westinghouse award to 
Hunter Rouse of the State University of 
Iowa. The following resolution of 
thanks to the University of Pittsburgh 
was read by Professor Croft and unani- 
mously approved by the Society: 


‘Whereas, in the year 1914, the Society 
for the Promotion of Engineering Educa- 
tion, in its 21st year of existence, was in 
need of a headquarters for operations; the 
late Dr. F. L. Bishop, Professor of Physics 
of The University of Pittsburgh, had been 
elected Secretary of the Society; and the 
funds of the Society were so limited that 
budgeting for office space was impractical ; 
and 

Whereas, the authorities of The Univer- 
sity of Pittsburgh, recognizing in this So- 
ciety high purpose and potentials for great 
service, decided that adequate office space 
and facilities should be provided without 
charge; and 

Whereas, the Society, now called The 
American Society for Engineering Educa- 
tion, has thus been the guest of The Uni- 
versity of Pittsburgh for a third of a cen- 
tury, and through this office of the Society 
has sponsored the monthly issues of THE 
JOURNAL OF ENGINEERING EDUCATION, the 
plans and programs for the annual conven- 
tions and the meetings of various boards 
and committees, as well as all the operations 
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incident to maintenance of the progress of 
the organization; and 

Whereas, in the year 1947 the retirement 
of Dr. Bishop made it necessary to moye 
the office elsewhere, 

Be it now therefore RESOLVED, that we, 
the members assembled at the 56th Annual 
Meeting held at The University of Texas 
June 14 to 18, 1948, do hereby express our 
grateful appreciation and sincere thanks 
for the kind hospitality, courtesy and great 
aid which The University of Pittsburgh has 
given to our Society throughout the long 
period in which we have grown to become 
a significant national educational infly. 
ence. ’? 


The Nominating Committee presented 
a slate of officers as follows. Upon mo- 
tion, they were unanimously elected. 

For President, one year: C. J. Freund, 
University of Detroit. 

For Vice-President in charge of in 
structional division activities, two years; 
Thorndike Saville, New York University. 

For Treasurer, one year: James §. 
Thompson, McGraw-Hill Book Company. 

At previous elections, F. M. Dawson, 
State University of Iowa, was re-elected 
as President of the Engineering College 
Research Council and Vice-President of 
the Society for two years. 

President MacQuigg announced that 
life membership had been granted Mis 
McKenry and read her telegram of 
grateful appreciation for the farewell 
gift presented to her by members of the 
Society. 

President MacQuigg also announcel 
that although the dates of the next mee 
ing had not been decided upon, the meet 
ing would be held at Rensselaer Poly- 
technic Institute, Troy, N. Y. 

The fourth general session on Friday 
morning was opened by Vice-President 
B. J. Robertson, who introduced the fol 
lowing speakers: Major General E. § 
Bres, U. S. Army, who spoke on “Ca 
rent Developments in the Army-Colleg 
Training Plans”; Captain H. A. Spam 
gel, Superintendent of the U. S. Nav 
Postgraduate School, whose address Wa 
entitled “Postgraduate Education fo 
U. 8S. Navy Personnel”; and L. F. Grath, 
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mesident of Engineering Institute of 
jada, who spoke on “Some Aspects of 
jyineering Education in Canada.” The 

r “International Contacts for Engi- 
ying Educators” by James S. Thomp- 
m, Treasurer of the Society, was read 
iy title only, due to the shortness of 
ime remaining, and an announcement 
ns made that this paper would be pre- 
ated by Mr. Thompson at the meeting 


of the Engineering College Administra- 
tive Council to be held in Washington, 
D. C. in November. 

The annual meeting adjourned sine die 
to meet at Rensselaer Polytechnic Insti- 
tute, Troy, N. Y., in 1949. 


Respectfully submitted, 


ArtHur B. BRONWELL, 
Secretary 











A Civil Engineer’s Plan for Evaluating 
Engineering Teachers’ Salaries 


By SCOTT B. LILLY 


Professor of Civil Engineering, and Chairman, Engineering Division, Swarthmore College 


The remarks which I am about to make 
are based on the work that was done by 
the Committee on Salaries of the ASCE, 
but any statements that I make today are 
being made by me as an individual and 
not as a member of that Committee. 
However, I do not want anyone to assume 
that the findings which I shall report 
represent my own efforts only; they were 
obtained with the advice and assistance of 
that Committee. When I was asked to 
talk to you, I accepted because I felt that 
it was extremely desirable that the Deans 
of all engineering schools understand the 
objectives of the study that was to be 
made. With this introduction, I will state 
briefly the two problems that originally 
faced us: : 


1. To decide where teachers of engi- 
neering should appear in published 
salary scales; 

. To develop an objective method which 
ean be used by Deans or other ad- 
ministrative officers in fixing salaries 
of teaching positions. 


bo 


An examination of salary scales will 
reveal that notwithstanding the large num- 
ber of engineers engaged in educational 
work, no recommended salary for these 
positions has ever been published. Re- 
cently the low salaries that teachers are 
receiving has been given a great deal of 
publicity. This is all to the good, since 


too often there are no funds for making 
any increases and public support must be 
secured if the money is to be made avail- 
This is equally true whether the 


able. 





souree of the income is a state legislature 
or the alumni and friends of private in. 
stitutions. 


ScHoots Must Be Starred wirtH &y. 
CELLENT TEACHERS OR THE PRo- 
FESSION WILL SUFFER 


The best men must be attracted to teacb- 
ing positions if the quality of engineering 
graduates is to be maintained or improvei. 
The practitioner and the teacher shoul 
be men of equal ability; certain attribute 
and abilities may be exercised more by 
the one, and other attributes and abilities 
by the other, but there is no real differeng 
in the demands made by the two kinds of 
work. The student’s education and basic 
training have such a profound effect m 
his future value to his employers that 
it is axiomatic that he must have the bet 
education and the best training that itis 
possible to offer. Every one of you wil 
support, I am sure, the thesis that suc 
schooling depends more on the quality 
the teachers than on physical facilities. 

Admitting, then, that the schools shoull 
be able to attract and hold more tha 
their share of the best men as teachen, 
it must further be admitted that a goo 
man should not have to turn down a teath 
ing position because the salary receivél 
after some years of experience will bem 
higher that the starting salaries in prt 
tice. Some years ago, a report on teaches 
salaries made by a committee of the Yak 
faculty showed that, in general, teaches 
could not afford to buy their own prodat 
—a college edueation—for their childre 
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jis believed that this is equally true 


Ri probable that some teachers will 
tinue to be willing to accept salaries 
»3 than those received by men of equal 
jiity in practice. Some teachers of 
wy years’ experience may also waive 
gh equality of salary because they pre- 
ito continue teaching. The need, how- 
ea, is for rates that will hold the large 
mber of teachers who will abandon 
ching because they cannot live on the 
saries paid, and to attract the high-grade 
agineer who could be equally successful 
neither field. Therefore, teaching sala- 
is should approximate the prevailing 
ates for practitioners in permanent em- 
joyment. 


HERE, IN THE SaLARY ScaLe, SHOULD 
TEACHERS APPEAR? 


































In October of 1946 the Board of Direc- 
im of the ASCE recommended a classi- 
lation scale which is a continuous, 
mooth series of classes or grades from 
te level of the new graduate without ex- 
wtience (Grade 1) to the Chief Engineer 
iia large and important organization 
(rade 9). Teaching positions also form 
teontinuous series beginning usually with 
te Instructor who has a degree but prob- 
ily not any experience. Thus the lowest 
wademic level in nearly all colleges is 
astantially the same as the level speci- 
ied in ASCE’s Grade 1. 

If the duties, responsibilities, and pre- 
muisites of one of the higher teaching 


Wsitions can be established as substan- 
tally equivalent to the level of one of the 
ligher ASCE Grades, this should estab- 
ish the necessary two points of equiva- 
lmee so that the intervening parallelisms 
vil be reasonable. 
wrked on the problem have decided that 
ie position of full Professor and that of 
division Engineer (ASCE Grade 7) de- 
tnd equivalent prerequisites, duties and 
‘sponsibilities. At this stage in teaching 
ad at this stage in practice, the experi- 
aie already obtained and the technical 
‘evelopment already reached are such that 
he incumbent can thereafter qualify for 


Those men who have 
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the highest position in teaching or in 
practice if he has the opportunity. 

No arbitrary decision has been made in 
picking the above points of equivalence in 
the two seales of Grades. The compari- 
sons are in terms of duties, responsibili- 
ties and prerequisites. The practitioner 
will rate higher in some, and the teacher 
higher in others, but the score, translated 
in point values, will be substantially the 
same. 

To make the comparison between teach- 
ing positions and positions in industry, it 
was decided to use a rating system based 
upon the apportioning of a certain num- 
ber of points to the duties of the teacher. 
The problem was to decide on the qualifi- 
cations necessary to determine the fitness 
of a man to enter a teaching position and 
then to assign point values to these duties. 
The elements finally decided upon are: 


1. The educational background, to which 
has been assigned a total value of 
150 points. : 

2. The previous experience, to which has 
also been assigned 150 points. 

3. The responsibilities of the teacher, 
to which has been assigned 400 
points. The third item is broken 
down into five subdivisions: 


a. Supervision 

b. Policy and Methods 

c. Public Relations 

d. Records and Reports 
e. Machinery, Safety, ete. 


These various items have been arranged 
in suitable steps. In making the rating, 
no point values were presented. The rea- 
son for this was that the rating was to be 
done without the person making the rat- 
ing being influenced in any way by know- 
ing what his ratings meant in dollars. He 
could then center his judgment on the re- 
quirements for a teacher entering that 
position. . : 

Let me review again the reason for the 
rating sheet. This is a device to provide 
an objective way of measuring the de- 
mands made upon a given teacher. You 
will note that it is designed to rate the 
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position and not the incumbent of the 
position. It should be extremely valuable 
to a Dean in showing that a particular 
individual’s salary should be raised be- 
cause of the demands made upon him. 
fhere is no thought of rating the indi- 
vidual. The moment you attempt to rate 
an individual, difficulties arise because 


tributes and the intangibles that fp. 
quently govern his final decisions. 

The results of the questionnaire whi 
many of you filled out showed the media, 
value of the points assigned to Instrueto; 
to be 159, to Assistant Professor 228, 
Associate Professor 304, to Professor 363 
The salary ranges are as follows: 




















1 ‘1 ; 11 Highest Recommended 
Median The aadie gougs” | | Min.~Max. Range Schools— Balarice— 
$2500 $2400-2900 $1800-4280 $2900 $3400 

3300 3000-3600 2400-4400 3900 5100 
4000 3600-4400 2700-6000 5000 7250 
4600 4200-5100 2900-9000 6500 10,350 











there are certain qualities which cannot 
be included in any rating. For example, 
it is impossible to rate honesty by a point 
system; it is impossible to rate integrity; 
itis impossible to rate personality; it is 
impossible to rate those sympathetic quali- 
ties of the teacher which enable the gifted 
teacher to affect the whole lives of students 
who come under his direction. These 
qualities are spiritual qualities and spir- 
itual qualities do not lend themselves to 
point rating. However, the items in- 
cluded in the rating sheet are definite; they 
can be measured, and they do give work- 
able results. Furthermore, since titles 
differ greatly in the various schools, 
Deans, or others, may use these sheets to 
rate each job objectively, to see whether 
the salary corresponds to the demands 
made by the position. Again, while the 
spiritual qualities of the teacher cannot 
be included in a rating sheet, they should 
be recognized in fixing salaries. 

The administrator will of course weigh 
very carefully the candidate’s personal 
attributes in addition to weighing the de- 
seribed evaluation of the duties, respouisi- 
bilities, and, prerequisites. It is believed 
that no plan can ever do away with intel- 
ligent administration. Systematic plans 
greatly assist the administrator, however, 
and permit him to concentrate his in- 
dispensable efforts on the personal at- 








These values correspond very close 
to those presented by the Engineers’ Joint 
Council in their booklet “Engineering 
Profession in Transition.” They are aly 
close to the values presented by Professir 
D. C. Jackson in his report to the ASEE 
They are higher than those that have a 
peared in the publications of the Depar. 
ment of Education at Washington.’ 4 
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large city. The value c that is shown 
nthe curve is $1200. The value of m 
the first curve is about $9. If the 
mstant $1200 is used with the salaries 
fom the eleven highest schools, the point 
ulue is $12. If we use the recommended 
y scale, the value of m steps up to 
pproximately $20. 
tis not the thought of anyone that we 
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are going to be able to increase imme- 
diately the present salaries of teachers to 
those recommended. The curve for the 
eleven highest schools should be possible 
of attainment for the many schools whose 
salaries are not in the top flight, and cer- 
tainly the eleven highest schools will im- 
mediately try to reach the recommended 
salaries. 











The Engineering Experiment Station as a 
Stimulus to the Graduate Program* 


3y RALPH A. MORGEN 


Director, Engineering and Industrial Experiment Station, University of Florida 


To diseuss the question of research in 
engineering colleges, before this group, 
seems to be somewhat presumptuous. 
While there has been a very thorough dis- 
cussion of the subject by many persons 
much more capable to discuss it than I 
am, it is felt that the relationship between 
the engineering experiment station and 
graduate research has not been fully ex- 
plored. It is believed that the saturation 
point for graduate engineers at the Bache- 
lor’s Degree level is rapidly approaching. 
It is also anticipated that industry will 
need many more graduates who are 
trained beyond the Bachelor’s level, but 
that some means must be found for pro- 
viding fellowships and other aids to par- 
tially defray the expenses of some of the 
better graduate students. 

In the past, graduate students have de- 
pended on teaching assistantships in the 
main, and in a few cases on fellowships 
supplied by some of the more farseeing 
industrial companies for support. The 
number of such fellowships that have 
been available in the past will not meet 
the needs of the present, let alone the 
future. The purpose of this discussion, 
therefore, is to show how a research fel- 
lowship program through the Engineer- 
ing Experiment Station can help meet 
the educational needs and, at the same 
time, fit in with the program and objec- 
tives of the stations. 

It is advisable, then, to digress for a 


* Presented before the Chemical Engi- 
neering Division of the ASEE, Austin, 
Texas, June 15, 1948. 





bit and see what the objectives and the 
reasons for existence of engineering ¢. 
periment stations are. Many of they 
remarks will apply specifically to Florida, 
particularly as far as the typical e. 
amples are concerned, but the genenl 
thesis can be translated into any given 
area or region. Primarily, a university 
is an educational institution. However, 
the word “education” should be consid- 
ered in its broadest sense and not just 
in the narrow sense of training under 
graduate students. A truly great mi- 
versity must, in addition to training 
under-graduate students, educate gradt- 
ate students at all levels and its staf 
must conduct research to increase basit 
knowledge or to take advantage of th 
regional resources in which the instite- 
tion is located. 

An engineering experiment station may 
then be considered a method by which the 
engineering college can achieve some of 
those’ objectives beyond the teaching of 
the undergraduate level courses. It ba 
been the custom for a good many yeas 
to load the engineering faculty to th 
point where there is insufficient time fa 
anything beyond teaching of undergrad 
ate courses, correcting papers, and th 
other duties attendant on the proper col 
duct of those courses. 

On the other hand, an engineering & 
periment station, as an integral part d 
the university, has as its prime functions: 


(a) to conduct research on the natunl 
resources of the area in which th 
institution is located; 
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(b) to develop new industries for the 
area which do not now exist and 

(ce) to aid those industries now in the 
area. 


Sa The station usually accomplishes these 
ims by obtaining funds from various 
gurees such as direct appropriations to 
tate institutions by state legislatures, 
te formation of research foundations by 
interested alumni or industrialists of the 
wea served by the institution, or by con- 
tact with some sponsoring agency to 
: wlve a specific problem. In addition to 
ives and the § tie obligation to the area, the engineering 
sneering e- f aperiment stations have a national obli- 
ny of thee § ution and, therefore, work on problems 
y to Florida, ff national interest, including national 
typical ex fiefense by contracts with Federal 
the general § wencies. 
o ony given By properly integrating the staff as- 
a university Fioments may be varied so that those 
3 However, members of the staff who are primarily 
d be consid: f interested in research will be spending 
ind not jis Hite majority of their time on research, 
ining under fm those members of the staff who are 
y great Uf yimarily interested in teaching, will be 
to training pending most of their time on teaching. 
ucate gradi I the two objectives of undergraduate 
ind its staff teaching and research can be brought to- 
rerease basit # ether as an integrated whole. However 
tage of the} itshould be stressed that most staff mem- 
the instil: I hrs should do both teaching and re- 
: watch. The question of staff is a sub- 
; Station may F ject for another discussion. At this time 
by which tle fie discussion will be confined to the 
eve some ii diects on the graduate program and 
teaching Of mduate students. 
rses. It bef Tt should be pointed out, however, that 
many yes i rmsearch projects are not given to staff 
culty to tht fuembers over and above a full teaching 
ent time {find So much time for research means 
undergrad i equivalent reduction in normal teach- 
ers, and th ing loads and, in many cases, year round 
| proper @F Employment rather than employment on 
‘nine months’ basis. In the next few 
years, as the number of summer school 
students falls off, this will become an in- 
aeasingly important factor in maintain- 
1 the natunlf "g engineering school salaries. 
in which te§ In many cases, because of the source 
from which the funds are obtained, the 
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engineering experiment station research 
projects will be of a nature that might 
be described as applied research rather 
than fundamental research and, therefore, 
not applicable for thesis work. This 
arbitrary distinction between applied 
and fundamental research is naturally a 
most artificial one. It is like the dis- 
tinction between chemistry and physics. 
There are certain problems that are defi- 
nitely applied and there are certain prob- 
lems that are definitely fundamental, but 
in the area between, there are many 
problems which could be considered 
either. However, in order to make the 
point clear, several specific examples will 
be shown to explain the relationship 
between those projects that are suitable 
for research in the engineering experi- 
ment stations and not necessarily suitable 
for thesis work and the outgrowth or 
appendages from those problems, which 
are suitable for thesis work. The ex- 
amples selected will be chosen from those 
actually in operation in the departments 
of Civil, Electrical, Mechanical and 
Chemical Engineering, at the University 
of Florida within the past year. 

At the Florida Engineering and In- 
dustrial Experiment Station there is a 
project entitled “Solar Energy” which 
is so set up that it cuts across the de- 
partments of Mechanical and Chemical 
Engineering. One of the first objectives 
of that project was to improve the “hot- 
box” type solar water heater which is 
so successfully used in the South part of 
Florida. In the course of that work, it 
was conceived that the solar energy 
might also be used for the development 
of room coolers through the use of the 
absorption type refrigeration cycle. Pre- 
liminary investigation indicated that none 
of the conventional absorption refrigera- 
tion materials heretofore proposed would 
function properly, within the limits set 
by the proposed solar energy refrigera- 
ting system. These limits were approxi- 
mately 170° F. for the boiler tempera- 
ture and approximately 85° F. for the 
condensing temperature. A library re- 
search indicated that the system lithium 
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bromide-methanol might be an acceptable 
system for building such a refrigeration 
eycle. 

However, the fundamental thermody- 
namic data on that system were not avail- 
able. Here, then, was an opportunity 
for a graduate thesis which could prop- 
erly be sponsored by the Station in line 
with one of its established projects and 
could be directed by the staff member 
who is conducting the overall solar energy 
program. The advantages to the stu- 
dent are obvious. He learns the tech- 
niques of research by obtaining the heat 
capacities, heats of solutions, heats of 
vaporization, and other necessary physi- 
cal data to evaluate the thermodynamic 
properties of the system lithium bromide- 
methanol. In addition, he is doing the 
work under a staff member who is pri- 
marily interested in the broader general 
problem and therefore gets a feeling of 
contributing to a bigger program at the 
same time that he is gaining the fun- 
damental information. This particular 
problem culminated in a Master’s thesis 
and will shortly be published. 

The general objective of the Sanitary 
research in this particular station is to 
develop a sewage disposal system for the 
smaller communities using as much local 
material as possible. The information 
known on such systems is quite scattered. 
As a result the smaller communities have 
not been able to afford adequate sewage 
disposal plants because of the high engi- 
neering costs compared to the total cost 
of installation of the plant. Each plant 
has to be engineered completely just as 
if it were a sewage disposal plant for a 
very much larger city. The general ob- 
jective of this project, therefore, is to 
obtain certain general principles whereby 
with a minimum of work, a professional 
engineer can supply the detailed plans for 
a specific installation for a smaller com- 
munity of, say, 3000-5000 persons. It 
‘was soon obvious in this work that the 
fundamental information known on the 
chlorination of sewage was very sketchy. 
Certain empirical rules were known, but 
the mechanism and modus operandi of 
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chlorination, from a theoretical stand. 
point, were entirely unknown. Because 
of the complex nature of sewage, it was 
decided to study the individual amino 
acids one at a time. Then an attempt 
would be made to correlate the data op 
the individual compounds and the results 
integrated into a mechanism for the 
complex thing called sewage. Here was 
another case for a graduate thesis, this 
time in the field of Civil Engineering, 
The first compound studied in this long 
range fundamental program was the re 
action between glycine (amino-acetic 
acid) and chlorine. This compound was 
chosen for the initial investigation as 
the first and simplest in the amino acid 
series. The results of that research were 
very gratifying and indicated that the 
chlorination of this compound is not 
just a simple chemical reaction but in- 
volved a series of reactions. These could 
be followed rather closely with a single 
compound in a way that would have been 
impossible with gross sewage. It is 
believed that the first paper in this series 
will be published before the end of the 
summer. A second graduate student is 
now continuing the work on the long 
range program. The next compound 
chosen for study was tryptophane. It is 
hoped that, eventually, this rather com- 
prehensive program will add to the ger- 
eral knowledge of chlorination of sewage 
as well as be a means of educating Sani- 
tary Engineers at the Master’s level or 
better. 

In the Electrical Engineering section 
of this Station, most of the work is under 
contract to the Federal Government. 
One of the rather interesting declassified 
problems has to do with a study of at- 
mospherie noise level and radio signal 
measurement in connection with the 
Loran System of navigation. The proj- 
ect has a very specific and definite ob 
jective—to find by experiment the most 
favorable wave lengths to use from the 
viewpoint of least interference from at 
mospherice noises, with an incident us 
of the least number of repeater stations 
This particular project is under the 
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spervision of one of the younger staff 
members who is also interested in obtain- 
ing an advanced degree. He is plan- 
ning his thesis around a_ theoretical 
malysis and statistical study of the data 
received on the very practical problem in 
which the Federal Government is inter- 
ested. At the present time, he is work- 
ing on a device which would enable at- 
mospherie noise of any composition to 
be simulated on a statistical basis. If he 
is successful, he will then be able to check 
the simulated noise against the actual 
received data on the major project and 
possibly, in the end, make some predic- 
tins from a study of correlation of 
weather data and geo-magnetic disturb- 
ance reports. This is a typical example 
of the manner in which the Electrical 
Engineering Department is fitting into 
the Station graduate program. 

One final example will be taken from a 
project in the Chemical Engineering Sec- 
tion. Florida has large deposits of a 
very pure, soft limestone. It was sug- 
gested that the limestone could be made 
to react with aqueous sodium silicate to 
form a material which will bind the lime- 
stone. The objective was to make a 
building material meeting A.S.T.M. speci- 
fications. It was found, however, that 
little fundamental information was known 
about the system water, silicon dioxide, 
calcium carbonate, or calcium oxide. 
That problem was given to a graduate 
student for a thesis research problem. 
His work was directed by the staff mem- 
ber who was searching for new uses for 
Florida limestone. The graduate student 
found some new fundamental data on the 
system. The results showed that very 


little caleium carbonate reacts with aque- 
ous sodium silicate at room temperature 
and that at temperatures of 400 to 500° 
F. are necessary before large amounts of 
limestone react. It was therefore con- 
cluded that this particular reaction does 
not offer a suitable economical cement for 
binding Florida limestone into a building 
material. The graduate student obtained 
a satisfactory Master’s thesis and the staff 
member had an answer to his question. 

The original problem was abandoned 
and another method of producing a 
building material from the limestone was 
started. This method involves the cal- 
cining of a portion of the limestone to eal- 
cium oxide, and reacting that with finely 
divided silica (sand) in an autoclave at 
about 150 Ibs. per sq. in. steam pressure. 
This process has posed other interesting 
theoretical problems which will be used 
for graduate study during the coming 
year. 

From these examples, it has been 
shown that there is a relationship be- 
tween the more or less practical type of 
problem which engineering experiment 
stations must undertake in fulfilling the 
objectives for which the funds were ob- 
tained and the theoretical problem or the 
more fundamental problem which serves 
to teach students the methods of research 
and results in graduate theses. The two 
problems can be complementary. Such a 
correlation of research objectives can go 
a long way towards improving the caliber 
of research in the engineering colleges 
and at the same time meet the demands of 
industry and the universities for a larger 
number of persons trained at levels above 
the Bachelor’s Degree. 
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Designing the Undergraduate Engineering 
Curriculum* 


By R. L. SWEIGERT 


Dean of the Graduate Division, Georgia Institute of Technology 


It has been an all too common practice 
to study engineering curricula and de- 
termine what constituted an average cur- 
riculum. Such a curriculum was counted 
as the desirable one because it represented 
in a sense one based to a great extent 
upon composite academic opinion, and 
even where the engineering societies made 
such studies they have tended to have 
their committees dominated by the aca- 
demic mind. As a result it appears that 
engineering education may not be keeping 
up with the practice of engineering. 

I often wonder why we do not use a 
little more of the engineering method in 
our educational problems. We might 
make a preliminary analysis, orienting 
ourselves to the problem, and then gather 
the essential data. Then these data can 
be properly analyzed, interpreted, evalu- 
ated, and results obtained that will provide 
the best possible programs for the prepa- 
ration of professional engineers. 

This paper proposes to present a pre- 
liminary analysis only and it is presented 
without reference to the present pattern 
of curricula existing in nearly all institu- 
tions. Essential data would need to be 
obtained before we could proceed to a final 
solution. I am hoping that this pre- 
liminary analysis may show the worth- 
whileness of gathering the data, a piece of 
work requiring much time and effort, and 
a work in which many would need to con- 
tribute. 


* Presented at the Southeastern Section 
Meeting, Gainesville, Florida. 





Engineering practice as I know it and 
as verified by many articles by practicing 
engineers in various engineering publiea- 
tions, as well as by discussions with prae- 
ticing engineers, is based upon funetion 
and upon areas of fundamental knowl 
edge. : 

We have two basie bodies of knowledge: 
physics and chemistry, that form the basis 
for a large portion of engineering. 
Mathematics is a very effective tool that 
is involved in both and therefore it is not 
listed separately. 

With two basic bodies of knowledge we 
might expect applications dealing pri- 
marily with each of these two bodies, with, 
of course, overlapping areas. Thus we 
would have chemical engineering growing 
out of chemistry, and we would have 
“physical” engineering growing out of 
physies. The only justification for further 
subdivision would seem to be if the amount 
of material in either of these two branches 
is too great for mastery in any reasonable 
time, then it would of necessity need to 
be further subdivided. 

I believe the following may exist because 
of, or certainly is accentuated by, too 
much subdivision. In chemical engineer- 
ing where we have much less, nineteen 
out of twenty studying graduate chemical 
engineering come into such study from 
the chemical background. In the ease of 
those branches based upon physies, only 
thirteen out of twenty follow through 
without shifting. In the case of all engi- 
neering graduates, about 60 per cent do 
not follow the traditional field of engineer- 
ing that they study. 
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Chemical Engineering has kept itself 
much more closely related to its under- 
ying major science than have those tradi- 
fonal engineering branches similarly re- 
ted to physics. While there has been 
gme tendency to divide, it has not gained 
the headway that such division has gained 
in the physical branches. Probably one 
rason for such divisions is that they de- 
yeloped in a sense independent of physics. 
There seems little call at the moment to 
sbdivide chemical engineering, although 
asmall amount of this has occurred at 


Physics 
“Physical Engineering” 
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some institutions. Prima Donnas should 
be prevented from producing excessive 
subdivision. 

If we consider “physical” engineering 
and study it thoroughly we might find no 
subdivision is necessary there, particularly 
at the undergraduate level. If we should 
find the amount of material is too great 
for satisfactory mastery then “physical” 
engineering could be divided into two 
branches, one based upon electricity and 
one based upon mechanics and heat. This 
division should be proved to be essential. 


DiacraMm I 


Based Upon 


Chemistry 
Chemical Engineering 





End of Undergraduate Level 
Four Years 


Electricity Mechanics and Heat Chemical 


A A 


Continuation of appropriate Science study with Basic Engi- 
neering Sciences with emphasis through thesis or special 
problems on Communications, Electrical Power, Mechanical 
Structures, Aeronautical Structures, Civil Structures, Aero- 
dynamics, Pipe Flow-Compressible and incompressible hy- 
draulics, heat power, sanitation and health, utilization of 
materials (ceramic, textile, metallurgy), (ferrous and non- 
ferrous), (plastic), chemical technology. 


End of Master’s Level Program 


Mechanics and Heat 


Chemical 


End of formal education for most of those in functions B. 


Electricity Mechanics and Heat 
A B A B A B 
Research Sales Research Sales Research Sales 
Development Service Development _ Service Development Service 
Highly Tech- Operation Highly Tech- Operation Highly Tech- Operation 
tical Design Production nical Design Production nical Design Production 
Installation Installation Installation 


General Administration 


Cc 


Economics, Psychology, Hu- 
man Relations, Methods An- 
alysis, Cost Analysis, Statis- 
tical Analysis with emphasis 
through thesis or special 
problems on administrative 
control, costs, methods, in- 


dustrial relations. 


Administration 


Electricity 
A A 


tivil, ceramic, textile, etc. 


Basic Engineering Sciences continued with greater emphasis 
on one Major engineering science, followed by thesis in one of 
fields analogous to present aeronautical, electrical, mechanical, 


A 

Basic appropriate studies 
continued with greater em- 
phasis on one major phase, 
followed by thesis in that 
phase; a phase such as indus- 


End of Doctorate Program 


social sciences. 





trial relations. 


We have three bodies of technical knowledge to which need be added the humanities and 








58 


Assuming that each one of the three 
suggested groups can be mastered to the 
desired level in the selected period of time, 
to a Bachelor’s level in a four year period, 
the next step would seem to be to con- 


sider how the engineer practices. I be- 
lieve we have enough evidence at hand to 
indicate that the assumption that the engi- 
neer practices by function and that the 
practice is not confined to traditional aca- 
demic divisions is valid. If we accept 
this point of view the next question be- 
comes: What functions do engineers per- 
form? These perhaps can be listed as 
research, development, highly technical 
design, sales, service, operation, produc- 
tion and installation. 

We may ask ourselves the question: Are 
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tions to produce any real differences jp 
preparation through the Bachelor’s level? 
From a preliminary standpoint it would 
seem possible to group sales, service, op- 
eration, production and installation under 
the same program. The same level of 
development as well as a similarity ip 
academic background appears quite prob- 
able. On the other hand a much mor 
complete and rigorous background seems 
necessary for research, development and 
highly technical design. Therefore these 
three functions might be grouped. The 
grouping is illustrated in Diagram I. 
Education for these functions plus gen- 
eral administration might very well con- 
tinue at the graduate level. Diagram II 
illustrates the overall program. It may 
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lations 
ducati 
istration 


at traditional designation only at the 

level of the educational program. 
fhey become truly professional depart- 
pats. This overall program is predicted 
gon the thought that at the point where 
aperience becomes more valuable than 
fymal education, the formal education 
ould cease. This point of separation 
wuld seem to depend upon function and 
whether we have 4, 5 or 7 years in an 
agineering educational program would 
iepend upon function. 

In order to have the broad background 
tut I believe a large number feel is es- 
gitial, we might have undergraduate pro- 
mms as indicated below: 


1. Electricity 2. Mechanics 


1. Mechanics and Heat 
2. Chemical 
3. Humanities and S. S. 


1. Electricity 
2. Chemical 


No survey or abbreviated courses would 
ineluded in these minors. An amount 
mwhich to build satisfactorily is the mini- 
mm required. 

The thought occurs that there might be 
ifourth program with a major in humani- 
ties and social science and minors in the 
tiree technical fields. 

If we study fundamental areas of 
mowledge basic to engineering we might 
apect to end up with our engineering 
tiences which are in a sense science 
wurses based upon either physics or chem- 
ry in which the emphasis is placed 
on use. About 16 of these will cover 
varly all kinds of engineering activity. 
Some of the more important of these are: 
Heetrie Circuits, Electric and Magnetic 
Fields, Applied Electronics, Thermody- 
umies, Fluid Mechanies, Applied Me- 
tunics, Heat Transfer, Engineering Ma- 
fitials, and Engineering Analysis. Vari- 
ms end points can be arrived at depending 
pon where we place major emphasis and 
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3. Humanities and S. 8. 
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minor emphasis. It is felt that such com- 
binations can prepare for top performance 
in the practice of engineering. It may be 
said that there is too much difference in 
points of view in connection with these 
basic fields when considered for example 
for the mechanical fields as compared with 
the chemical. I am inclined to believe 
such prejudices are unnecessary. We have 
been carrying on some seminars in thermo- 
dynamics in which chemists, chemical engi- 
neers, physicists and mechanical engineers 
are all participating. There is no basic 
difference. We all talk so much the same 
language that no interpreter is necessary. 
It sometimes seems that at the graduate 


Undergraduate Level 
(Major Fields) 


and Heat 3. Chemical 


(Minor Fields) 


1. Electricity 
2. Mechanics and Heat 
3. Humanities and 8. S. 


level we have to integrate what has been 
differentiated and left that way at the 
undergraduate level. 

In conclusion I would like to repeat 
that this represents a preliminary analy- 
sis. We need to gather the facts from 
engineering practice as essential data in 
setting our course and if that data gives 
support to the analysis then we should 
reset our educational programs. A re- 
setting of our programs will be a process 
of development in which we establish our 
design and get rid of the “bugs,” finally 
ending with a smooth working and ef- 
ficient product that performs its function 
in a highly satisfactory manner and ac- 
complishes its purpose. We need to elimi- 
nate duplication, non-essential subjects, 
subjects of insufficient value as compared 
with others if time interfers, needless dif- 
ferentiation, and give the prospective 
professional engineer the very best in 
engineering education. 
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College Notes 


Dean §8. 8S. Steinberg of the College of 
Engineering at the University or Mary- 
LAND has been invited by the Department 
of State to complete the goodwill tour of 
Latin America in the interest of engineer- 
ing education which he commenced in 
1945 when he visited twelve of the other 
American republics. His present itinerary 
includes visits to the remaining eight 
countries, namely, Guatemala, Honduras, 
El Salvador, and Nicaragua in Central 
America, Bolivia and Paraguay in the 
heart of South America, and Dominican 
Republic and Haiti in the West Indies. 
The purpose of his trip is to make a sur- 
vey of engineering education in the other 
American republics; promote closer rela- 
tions between their engineering educators 
and those of the United States; arrange 
for exchange of professors; and provide 
for a wider interchange of engineering 
and technical publications. Dean Stein- 
berg will leave this country on August 8 
and will return to the University the 
middle of October. He travels as the 
representative of the American Society 
for Engineering Education, being presi- 
dent of its Engineering College Adminis- 
trative Council, and of the national engi- 
neering societies, being chairman of the 
Commission on Latin America of their 
Engineers Joint Council. 

Harold Everett Wessman was named 
Dean of the University of WASHINGTON, 
COLLEGE OF ENGINEERING. His engineer- 
ing career began at the University of 
Illinois where he was awarded his bache- 
lor’s and master’s degrees in science and 
his professional degree in civil engineer- 
ing. After several years of structural 


practice, he taught civil engineering at . 


the University of Illinois and in 1929 was 
appointed associate professor of bridge 
engineering by the Chinese Ministry of 
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ford, Ill. 


Railways at Chia-Tung University, Shang. 
hai. He returned from the Orient jp 
1930 to serve as structural engineer op 
long-span bridge design for Waddell & 
Hardesty. In 1933 Dr. Wessman was 
named associate professor of engineering 
at the State University of Iowa. Fp 
earned his doctorate from the University 
of Illinois in 1936. New York University 
selected Dr. Wessman to head its Civil 
Engineering Department in 1937, ani 
while directing that program, he serve 
as special consultant to many engineering 
concerns. He developed an evening grai- 
uate program in structural engineering a 
New York University which has given 
advanced training to many engineers in 
the metropolitan area. The new dean is 
49 years of age, married and has thre 
children. Holding membership in nume- 
ous engineering and scientific societies, 
Dr. Wessman is a frequent contributor to 
engineering publications. 

Warren E. Wilson has been elected « 
president of the SourH Daxora Sun 
Scoot or Mines anD TecHNoLOGY. fk 
received a B.S. degree from Lehigh Un- 
veristy, and M.S. degrees from Come 
University and California Institute o 
Technology, and the Ph.D degree frm 
the State University of Iowa. His teat 
ing career includes an assistant profe 
sorship at the School of Mines, Rapii 
City (1935-38), Tulane and Wayne Ui 
versities, and head of the department i 
mechanics at the Colorado School 
Mines, Golden. In 1943 he became chair 
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of the Armour Research Foundation 
Chicago. In 1945 he entered privit 
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yblished at SteveNS INSTITUTE oF TECH- 
soolocy on July 1, it was announced 
ysterday by Dr. Harvey N. Davis, Presi- 
iat of the College. The new department 
rill take over work in the metallurgical 
id now being carried by the Department 
if Chemistry. It will have an initial staff 
ifsix, and during the summer will move 
ito its new building, the William H. 


Peirce Memorial Laboratory of Metal- 
lurgy which is now nearing completion. 
Dr. Alfred Bornemann, now associate 
professor of chemistry, who becomes pro- 
fessor of metallurgy, will head the de- 
partment. 

Milton C. Stuart was named acting head 
of the department of mechanical engi- 
neering at LEHIGH UNIVERSITY. 








Section 


Allegheny 
Illinois-Indiana 


Kansas-Nebraska 


Middle Atlantie 


Missouri 


New England 
North Midwest 


Southeastern 





Location of Meeting 


Section Meetings 


Dates 


West Virginia University Oct. 15 and 16, 


University of Notre 
Dame 


University of Nebraska 
Drexel Institute 


U. S. Military Academy 
Washington University 


Northeastern University 
Michigan College of 
Mining and Technology 


University of South 
Carolina 


1948 


May 14, 1949 


Dee. 4, 1948 
May, 1949 


April 9, 1949 


. 


Oct. 16, 1948 


Oct. 8 and 9, 1948 


April 7, 8, and 9, 
1949 (tentative) 


Chairman of Section 


W. A. Koehler, 
West Virginia 
University 

R. J. Schubmehl, 
University of Notr 
Dame 

H. L. Daasceh, 
Kansas University 


M. T. Ayers, 
Rutgers University 
C. L. Wilson, 
Missouri School of 
Mines and Techno: 
ogy 

C. E. Tucker, 
Massachusetts Inst 
tute of Technology 
F. L. Partlo, Midi- 
gan College of Mu- 
ing and Technology 
J. E. Hannum, 
Alabama Polytech 
Institute 
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Brunswick, Canada. 
H. Hammond. 

BrowN, FLoyp V., Assistant Professor of 
Civil Engineering, Clarkson College of 
Technology, Potsdam, N. Y. 
son, W. J. Lowe. 

Camino, Davip F., Instructor in Physics, 
Michigan College of Mining and Technol- 
ogy, Houghton, Michigan. 
acre, J. M. Harrington. 

(rosIER, CLAYTON M., Assistant Professor, 
Civil Engineering, University of Kansas, 


Lawrence, Kansas. H. L. Daasch, G. W. 


13, Pennsylvania. 

MacQuigg. 
Fisher, BENJAMIN A., Professor of Elec- 

trical Engineering, University of Denver, 


Denver, Colorado. T. W. Chappelle, W. 


New Members 


jul, HAKIM, Principal, Engineering College 
and Dean, Faculty of Engineering, Dacca 
University, Dacca (East Bengal) Paki- 
stan. P. M. Ferguson, B. McLaurin. 

AyprEWS, ANTHONY H., Instructor, Trade 
and Tech., West Virginia State College, 
Institute, West Virginia. 
ing, A. E. Richmond. 

BINNS, FRANK, Instructor in Engineering 
Drawing, McLelan School of Engineering, 
Mount Allison University, Sackville, New 
W. J. Luzadder, R. 


L. K. Down- 


W. H. Alli- 


W. A. Long- 


Davis, WELLS L., Assistant Professor, Elec- 
trical Engineering, Ohio State University, 
E. D. Ayres, E. E. 


Davis, WILLIAM C., Assistant Professor, 
Electrical Engineering, Ohio State Uni- 
versity, Columbus, Ohio. 
E. E. Kimberly. 

DeL Mastro, ANTHONY J., Assistant Pro- 
fessor, Civil Engineering, Rutgers Uni- 
versity, New Brunswick, N. J. M. T. 
Ayers, F. C. Mirgain. 

Ebert, CHARLES H., JR., Placement Diree- 
tor, University of Pittsburgh, Pittsburgh 
A. B. Bronwell, C. E. 


E. D. Ayres, 


HappeL, JoHN, Professor, Chemical Engi- 
neering, New York University. New York 
City, N. Y. A. P. Colborn, R. E. Treybal. 


Hockey, ARTHUR A., Instructor, M.E., Tri- 
State College, Angola, Indiana. L. S. 
Ax, C. E. Shaw. 

HouGuHTon, WILLARD F., Director, Adminis- 
trative Division, The Atlantic Refining 
Company, Philadelphia, Pennsylvania. J. 
M. Mellvain, 8. C. Ogburn, Jr. 

KIRKLAND, WILLIAM §8., Educational Diree- 
tor, Canadian Institute of Science and 
Technology, Toronto, Ontario, Canada. 
C. E. MaeQuigg, A. B. Bronwell. 

LINSENMEYER, Roy F., Assistant Professor, 
Civil Engineering, Swarthmore College, 
Swarthmore, Pennsylvania. W. I. Short, 
J. B. MeDonald. 

McCoouez, Ropert F., Technical Personnel 
Manager, Monsanto Chemical Co., St. 
Louis, Missouri. R. A. Ragatz, R. J. 
Altpeter. 

MorGan, Cart W., Assistant Professor of 
Civil Engineering, University of Texas, 
Austin, Texas. J. A. Focht, C. E. Rowe. 

MortrER, HENRI, Assistant Military and Air 
Attache, Legation of Switzerland, Wash- 
ington, D.C. A. B. Bronwell, C. E. Mac- 
Quigg. 

Pratt, D. F., Director of Training, The 
Cincinnati Milling Machine Co., Cincin- 
nati, Ohio. W. D. Turnbull, A. B. Bron- 
well. 

Rick, Wiuu1amM H., Associate Professor, 
Welding, Oklahoma A. & M. College, Still- 
water, Oklahoma. E. R. Mapley, E. C. 
Baker. 

RovILLion, Louis H., Mechanics Institute, 
New York City, N. Y. W. L. Hughes, 
E. E. Booher. 

SELFRIDGE, BEN D., Professor, Engineering 
Drawing, Tri-State College, Angola, Indi- 
ana. L. S. Ax, C. E. Shaw. 

SHALLENE, WILBERT E., Assistant Professor 
of Drawing, University of Texas, Austin, 
Texas. J. Lenhart, V. L. Doughtie. 

Sen, GopaL C., Assistant Professor, Me- 
chanical Engineering Department, College 
of Engineering and Technology, Bengal, 
India. A. B. Bronwell, C. E. MacQuigg. 

SmirH, Ernest J., Vice-President, Embry- 
Riddle Company, Executive Director, 
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Embry-Riddle School of Aviation, Miami, 


Florida. 
well, 
SNYDER, MELVIN H., JR., Instructor, Aero. 
Engineering, University of Wichita, 
Wichita, Kansas. K. Rozak, D. C. Hunt. 
TAN, VipaL A., Dean, College of Engineer- 
ing, University of the Philippines, Ma- 
nila, Philippine Islands. H. O. Croft, C. 

W. Tredbury. 

THOMPSON, CHARLES B., Assistant Professor, 
Civil Engineering, University of New 
Mexico, Albuquerque, New Mexico. M. 
C. May, R. J. Foss. 

VAN Bera, CHARLES F., Assistant Professor, 


C. E. MacQuigg, A. B. Bron- 


Chemical Engineering, University of 
Texas, Austin, Texas. V. L. Doughtie, 
L. R. Benson. 


Van DEUSEN, GrorGe L., President, RCA 
Institutes, Inc., 350 West 4th Street, New 


NEW MEMBERS 


York 14, N. ¥. G. F. Maedel, P, 1, 
Gerhart. 

VENER, RAYMOND E., Assistant Profesgoy 
Chemical Engineering, Bucknell Univer. 
sity, Lewisburg, Pennsylvania. M, ¢ 
Molstad, H. S. Lukens. 

Voet, CHARLES C., Chairman, Mech, §yb, 
Div., Engineering Department, U,. §. 
Naval Ordnance Laboratory, White Oak, 
Silver Spring, Md. R. D. Bennett, W. 
Oncken. 

Water, Gorpon E., Administrator, Aé- 
vanced Engineering Program, General 
Electric Company, Schenectady, New 
York. T. M. Linville, M. M. Zoring. 

Witey, J. Bruce, Associate Professor, Elee. 
trical Engineering, University of Oks 
homa, Norman, Oklahoma. F. 8S. Roop, 
Jr., E. F. Dawson. 


35 applicants this list 
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a ue | Inter-American Educational and Professional 


ia. M. ¢ : : . : * 
Relations in Engineering 
Mech. Sub, 
Wier By 8. 8. STEINBERG 
ennett, W. Vice President of A.S.E.E. and 
Dean, College of Engineering, University of Maryland 
rator, Ad. 


ay Generl # jt is no exaggeration to say that inter- then the flow of information and of indi- 
ma New B inerican educational and professional viduals to and from Latin America has 
sosot ae rations in Engineering have made _ continued in ever-increasing tempo so 
, of Okla geater progress in the last three years that many tangible benefits have resulted 
'. S. Roop, § tan ever before in the history of our of great value to the engineering fra- 
profession. Closer relations and better ternity of the entire hemisphere. 
mderstanding among the engineers and 
agineering educators of this hemisphere 
lave come about in recent years as a re- The speaker should like now to enu- 
alt of three major factors: (1) the close merate and discuss briefly some of the 
«operation, during the last war, between more important cooperative activities 
our country and the other American Re- undertaken during the past three years 
publies; (2) the recognition in those so that you may gain an insight into the 
countries of the need for technical and gratifying progress that is being made in 
industrial development to establish eco-  jinter-American educational and profes- 
nomie stability; and (3) the greater sional relations. 

nanifestation by the engineering profes- 
sion in this country of a sincere interest 
in the problems of our colleagues to the 
wuth and an eagerness on our part to 
assist in their solution. 

It has been the speaker’s privilege and 
pleasure to be closely identified with this 
progressive movement of establishing 
goodwill and better understanding with 
our professional brethren in the other 
American Republics. As you know, in 
145, under the auspices of our Depart- 


Cooperative Activities 


1. The Committee on International Re- 
lations of the Engineers’ Joint Council 
appointed a Commission on Latin Amer- 
ica. Through the joint cooperation of 
this Commission, of the Division of Engi- 
neering and Industrial Research of the 
National Research Council, and of the 
Inter-American Development Commis- 
sion, a fund of $6000 was made available 
which enabled us to issue during the past 
year a new quarterly publication called 
ment of State, the first survey of engi- Adelantos de Ingenieria (P rogress in 
wering education in Latin America was Engineering), which was distributed free 
made and contacts established with the Of cost to the members of the major 
ee, ictin | and Seginis ket nleatie’ aoa tages 

ools in i 
“Paper presented at the 661% Annual Stb00! and their research institutes, 

j ; ; : ach issue of this publication, consisting 
cy ef of Et Drenees atta on sa of 1500 copies, contained about 30 care- 

: , 4 fully selected articles from the current 


14-18, 1948, F P : . 
1 See ‘Engineering Education in Latin journals of our major national engineer- 


America’? by 8S. S. Steinberg, THE JouRNAL ing societies and allied publications. The 
oP ENGINEERING EpucaTIon, Vol. 37, No. selections were made by an Editorial 
4, December, 1946. Board composed of the editors of the 
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national engineering societies which have 
membership on the Engineers Joint 
Council and the editor of Ingenieria In- 
ternacional, the Spanish language Mc- 
Graw-Hill publication, who served as 
Chairman. The articles in Adelantos 
were in both English and Spanish and 
were selected with a view to the interests 
and needs of the engineering profession 
in Latin America. The response to this 
publication has been so gratifying that 
the Editorial Board is now working on a 
plan for the continuation of the journal 
on a self-supporting basis. 

2. Through the courtesy of the Di- 
vision of Engineering and Industrial Re- 
search of the National Research Council, 
we were able to distribute to all the engi- 
neering schools and research institutes 
in Latin America a copy of the latest 
issue of the extensive annotated bibliog- 
raphy of Scientific, Medical and Technical 
Books published in the United States of 
America, 1930-44. 

3. Through the courtesy of the Engi- 
neers’ Council for Professional Develop- 
ment, we distributed lists of the accredited 
engineering schools in the United States 
for the guidance of engineering educa- 
tional administrators throughout Latin 
America. 

4. Typical lists of textbooks used in 
our engineering schools were supplied to 
all Deans of Engineering in Latin 
America. 

5. The exchange of engineering pro- 
fessors was promoted, though on a lim- 
ited scale. Thus far, of necessity, the 
exchange has been only one way, that is, 
from the United States to the other 
American Republics. 

6. Close cooperation has been main- 
tained and courtesies extended to Latin 
American engineering and technical mis- 
sions that have come to this country, by 
planning their itineraries and arranging 
their visits to our engineering schools and 
industrial plants; also, similarly for dis- 
tinguished engineers and educators who 
have come here as visitors or as guests 
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of the Department of State in the oper. 
tion of its cultural program between the 
Americas. 

7. We are cooperating with Stanfoy 
University in its publication of the gey. 
eral volumes of Who’s Who in Latin 
America, by service on its Advi 
Board, in reference to the members of the 
engineering profession in those countries, 

8. To meet the desire of many of the 
faculties of the Latin American engineer. 
ing schools to adopt our textbooks, an ex. 
tensive translation program has recently 
been undertaken by the textbook pub 
lishers in this country. 

9. To comply with the requests of a 
number of Deans of Latin American 
engineering schools, the Committee 
Engineering Schools of the Engineer’ 
Council for Professional Development 
recently appointed a sub-committee to 
consider the accrediting of engineering 
schools in the other American Republics. 

10. The American Society for Engi 
neering Education, under whose auspices 
we meet here today, has recently ap 
pointed a Committee on International 
Relations, which should serve to link te 
gether more closely the engineering edt- 
eators of the hemisphere. 

11. Excellent work in the promotion of 
closer relations has been done recently 
by specialized engineering groups it 
holding inter-American gatherings, sud 
as the Pan American Mining Congres, 
the Inter-American Congress of Sanitary 
Engineering, and others whose interests 
are in highways, in railroads, in pett 
leum and in other engineering specialties. 

12. Mention must also be made of 4 
number of our associates who have r 
cently visited with our neighbors to the 
south and cemented the bonds of frieni- 
ship and understanding. Among thes 
are R. M. Gates, Past President of the 
American Society of Mechanical Eng: 
neers; J. S. Thompson, Vice-Chairmal 
of the Board of McGraw-Hill Book Com 
pany and Treasurer of this Society; 2 
P. Hamilton, President of John Wiley é 
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sus; and Lloyd Hughlett, Managing 
fitor of Ingenieria Internacional. 
Would that more of our engineers and 
dueators could visit with our southern 
gleagues in their homelands to learn at 
fst hand of the many educational and 
gofessional problems that will require 
he closest inter-American cooperation 
fr their solution. 

13. Probably the most important out- 
ame of the joint efforts of the engineer- 
ig profession in this country and in 
lain America will be the first Pan 
American Engineering Congress which is 
vheduled to convene in Rio de Janeiro, 
Brazil, in 1949. This Congress will offer 
te first opportunity to lay the foundation 
forthe solution of the many international 
agineering problems, both educational 
md professional, of interest and im- 
prtanece to the engineering profession 
inall of the countries of this hemisphere. 
the Engineers’ Joint Council is sponsor- 
ing the proposed Congress jointly with 
the Federation of South American Asso- 
tations of Engineering (USAI). A 
discussion meeting on the proposal was 
ld in Lima, Peru, last spring, and a 
preliminary meeting for planning the 
Congress will be held in Bogota, Co- 
lmbia, in November of this year. It is 
the hope of the Latin American engi- 
teers that out of these meetings there 
may eventually result a Pan American 
Federation of Engineering Associations, 
fo include the national engineering ‘so- 
ieties of all the Americas. 





INTER-AMERICAN RELATIONS IN ENGINEERING 


67 


Conclusions 


In conclusion, you might be interested 
to know that at the request of the De- 
partment of State, the speaker has just 
submitted a proposal for completing the 
survey of Engineering Education in 
Latin America which was undertaken in 
1945. Due to time limitations, that trip 
covered only twelve of the twenty other 
American Republics. Many requests 
have since come from the engineering 
and educational institutions in the other 
eight countries for their inclusion in this 
survey. Accordingly, it is possible that 
a visit may be made this summer to the 
Caribbean group of countries, namely, 
Guatemala, Honduras, El Salvador, 
Nicaragua, Dominican Republic and 
Haiti; and then in the fall, the two re- 
maining countries in the heart of South 
America, namely, Bolivia and Paraguay, 
may be visited, thereby making the sur- 
vey complete. 

We can summarize this discussion by 
saying that the promotion of better inter- 
American educational and professional 
relations in Engineering is not much dif- 
ferent from that of promoting goodwill 
between any groups, be they ordinary 
citizens, faculty members, or even na- 
tions. All it takes is a willingness to be 


a good neighbor and to deal with others 
with patience and with understanding. 
Our efforts will be rewarded by that 
friendship and fellowship between peo- 
ples which is the only firm foundation of 
lasting peace between nations. 











General Structure of the 


Research of Great Britain* 
By W. R. WOOLRICH 


Dean of Engineering, 


To the observer from the United States 
of engineering and industrial research for 
civil life in Great Britain, the impression 
deepens that the Government of the Brit- 
ish Isles definitely considers both funda- 
mental and applied science research as a 
major function and responsibility of Gov- 
ernment. 

While within the United States the 
lines of authority and responsibility are 
greatly diffused by the inherent complexi- 
ties resultant from the intertwining of 
the Federal and the many state govern- 
ments, in Great Britain this is all inte- 
grated into and emanates from the au- 
thority of the United Kingdom Cabinet 
of the Prime Minister. 

In its practical operation, it is not as 
simplified as single authority could be if 
it elected to usurp autocratic powers. 
As operated, the exercised research au- 
thority powers more nearly approach 
the larger educational and research foun- 
dations of the United States. The 
authorities place themselves in the posi- 
tion of a liberal grantor to trade and 
professional associations, to industrial 
research laboratories, to University pro- 
fessors and, to some extent, individual 
research parties. Further, on the one 
hand, they might carry forward re- 
searches in Government owned research 

laboratories under their immediate direc- 
tion or they may allocate and supply 
funds for research to associated govern- 
ment divisions on the other. 

* Presented at the ECRC General Session 
of the Annual Meeting, Austin, Texas, June 
16, 1948. 
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Scientific and Industrial 


Uniwersity of Texas 


Administration of Research Grants 


For the most part the authority of 
making engineering and industrial pp. 
search grants is vested in the Depart. 
ment of Scientific and Industrial Re 
search of Great Britain, familiarly 
named the D.S.I.R. However, in the case 
of direct appropriations for all industrial 
and engineering research to the Univers 
ties of the British Isles, the allocation 
and provision of funds is a function of 
the University Grants Committee who, in 
turn, are responsible directly to the 
British Treasury. In other words th 
D.S.I.R. might make a direct appropri 
tion to one or to several individuals ina 
University to do a specific job of engi- 
neering or scientific research, but when it 
comes to making a grant to the Univer 
sity as an institution, the D.S.I.R. mut 
recognize this is one of the functions of 
the University Grants Committee of th 
Treasury. 

May I reemphasize that though single 
authority is provided in the organizatio 
plan of State sponsored scientific 1 
search, the high degree of diplomacy that 
prevails within British Government ¢ir 
cles is reflected again and again in the 
practical operation of the plan and de 
centralization actually exists in the at- 
ministration of scientific and industrial 
research. The adeptness and adroitnes 
of British Civil Service Administrator 
in securing a high degree of cooperation 
from men of all political leanings 8 
noteworthy. This cooperative endeavor 
is accomplished usually by inviting me 
of high attainment to advise, propose atl 
implement scientific proposals. 
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The second factual observation that 
impresses the observer is that through 
the activity of the D.S.I.R. and its asso- 
dated and affiliated departments and 
activities, the British Government is not 
oly in big business itself, but that it 
eters into partnership in an impressive 
way with individuals, corporations and 
associations in gleaning the beneficial re- 
sults of the supported researches and de- 
velopments. 

While within the United States the 
Federal Government or any of its 
branches are prohibited from partnership 
or partial corporate ownership in asso- 
dation with individuals, groups or con- 
tained political subdivisions, the trend 
in Great Britain is to become more and 
more a partner in all phases of economic 
life. In the cases of the trade associa- 
tis and industrial laboratories match- 
ing of funds is commonly the rule. This 
isnot expected in the grants to university 
professors and government divisions. 


Other Agencies Supporting Research 


The D.S.I.R. and the University Grants 
Committee of the Treasury are not the 
only British State Agencies giving gov- 
ernment support to research in Univer- 
sities. For the most part they are the 
two divisions primarily concerned with 
industrial and engineering research but 
under the direction of the Lord President 
two other very active committees are di- 
tecting research. These are the Agri- 
cultural Research Council and the Medi- 
tal Research Council. Each of these 
Councils has equal authority in their re- 
spective fields to the D.S.I.R. in the 
Industrial and Engineering phases of re- 
search, 

Thus, while under the D.S.I.R. there 
are specific laboratories vested with the 
responsibilities of the industrial and engi- 
neering applications of research to agri- 
cultural products and to health services, 
there are many borderline examples where 
research funds may be forthcoming for 
hecessary investigations from the Coun- 
ells of Agricultural Research and of 
Medical Research. 
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Furthermore, there now exist various 
degrees of nationalization of Transport, 
Mines, Power, Health and their affiliates. 
Thus, the engineering research that was 
previously financed by private capital 
within these service and production di- 
visions is now being sponsored directly 
within the Government operated corpo- 
rate organization. 


The Working of D.S.I.R. 


Historically, the Department of Scien- 
tific and Industrial Research was estab- 
lished in 1916 under the exigencies of the 
World War I, to “promote and organize 
scientific research, with a view especially 
to its application to trade and industry.” 

This department is set up under the 
Lord President of the Council, that Cabi- 
net Minister without portfolio who at the 
present time is Deputy Prime Minister. 
Such a recognized office holder represents 
a high form of practical statesmanship 
but he has no counterpart within the 
United States. 

The Lord President operates with an 
Advisory Council to whom research pro- 
posals are referred for analysis and rec- 
ommendation. The Advisory Council is 
constituted of eminent scientists and re- 
search minded industrialists who are ap- 
pointed for four year terms with the 
exception of the Chairman who is desig- 
nated to serve five years at each appoint- 
ment. These Council members receive an 
honorarium of £150 per year and their 
travelling expenses. In the Council the 
normal membership is constituted of 
seven scientists and engineers and six 
industrialists besides the Chairman. 

The official organization chart pre- 
sented herewith by the courtesy of the 
Oversear Liaison Division of D.S.LR. 
indicates the lines of authority within 
United Kingdom Research Organization 
and the position occupied by the Ad- 
visory Council on Scientific and Indus- 
trial Research. While, as their title im- 
plies, they are Advisory, it would be most 
difficult for any proposal to receive 
D.S.I.R. sponsorship that did not have 
the support of the Council. 
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OVERSEAS LIAISON DIVISION 





DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 


There may arise a question of the func- 

jon of the Advisory Council on Scientific 
plicy that, as indicated on the organiza- 
jn chart, reports directly to the Lord 
President of the Privy Council. This 
(oneil includes within its body the Sec- 
waries of each of the three research 
(omeils. Its chairman is Sir Henry 
fuard. He is also the chairman of the 
Iefense Research Policy Committee. 
fs this Council beeomes the principal 
wrdinating body for the overall scien- 
ie research program of the Government 
a both civil and military affairs. The 
wrsomnel of the Advisory Council on 
\ientifie Policy also reflects the influence 
tut scientists are invited to contribute. 
There is in actual practice another 
vretarial office that at present reflects 
msiderable influence upon the industrial 
nearch program. In the office of the 
lord President there is a Secretariat of 
thich Dr. Alexander King is the Director 
ad he serves the Lord President on mat- 
ws pertaining to scientific research. 


Organization of D.S.I.R. 


The D.S.I.R. has assumed responsibil- 
iy for the following organizations: 


1, The National Physical Laboratory 
i Teddington, Middlesex with Divisions 
lor: 

Jerodynamics Electricity 
ingineering Light 
lathematics and statistics Metallurgy 








| 








\eteorology Physics 
adio Ship design 


2 The Building Research Station, 
farston, near Watford, Hartfordshire. 

3. The Chemical Research Laboratory, 
lddington, Middlesex. 

4, The Food Investigation Stations lo- 
tiled as follows: 


Low Temperature Research Station, 
Cambridge 

Torry Research Station, Aberdeen 

Ditton Laboratory, East Malling, 
Kent 

Auxiliary Food Stations, London 
Market 
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5. The Forest Products Research Lab- 
oratory, Prince Risborough, Bucking- 
hamshire. 

6. The Fuel Research Station, East 
Greenwich, London. 


The Chemical and Physical Coal Re- 
search. Laboratories at Birming- 
ham, Cardiff, Chester, Glasgow, 
Leeds, Neweastle-upon-Tyne, Not- 
tingham and Sheffield. 

7. The Geological Survey of Great 
Britain, Exhibition Road, South Kensing- 
ton, London. 


Branch Survey Offices Edinburgh, 
Neweastle and Manchester 


8. The Pest Infestation Laboratory, 
Blanch, Buckinghamshire. 
9. The Road Research Laboratory, 


Harmondsworth, West Drayton, Middle- 
sex. 

10. The Water Pollution Research 
Laboratory, Watford, Hartfordshire and 
an out-station at Minworth, Birmingham. 


The National Physical Laboratory. 
This is the largest establishment of the 
Department of Scientific and Industrial 
Research. It was established in 1900. 
The purpose of the Laboratory as pro- 
nounced by the Prince of Wales in his 
dedication address was “to bring scien- 
tific knowledge to bear practically on our 
everyday industrial and commercial life, 
to break down the barrier between theory 
and practice, to effect a union between 
science and commerce.” During the 
early period of its existence, the Labora- 
tory maintenance and development was a 
responsibility of the Royal Society but 
during World War I this authority was 
transferred to the Department of Scien- 
tific and Industrial Research. 

Briefly, today it is responsible for the 
national standards of mass, length, elec- 
trieal, temperature and photometric meas- 
urement. It is charged with investi- 
gating the accuracy of the physical 
constants of material and the properties 
of engineering materials and equipment. 

The Building Research Station was 
established in 1921. In its beginning 
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years it was primarily interested in 
building codes and building standards 
and in the physical properties of build- 
ing materials such as thermal conductiv- 
ity, acoustics, fire resistivity and sta- 
bility. In recent years it is largely 
concerned with problems of housing and 
of structures including problems from 
soil mechanics of the foundations to 
plumbing, lighting, heating, ventilation 
and fire protection of the superstructure. 

The Chemical Research Laboratory 
which was established in 1925 tries to 
avoid duplication of the work that is 
carried on in industrial chemistry in the 
highly developed research laboratories of 
private corporations but it has made some 
noteworthy contributions in matters of 
wide public interest. It has made exten- 
sive advances in corrosion control and 
protective coatings, in providing high 
protein food products to the masses and 
in synthesizing compounds for disease, 
fire and pest control. 

Food Investigation. Since food sup- 
ply is one of Great Britain’s most 


critical problems, the food laboratory, 


since its creation in 1917 under the 
leadership of Sir William Hardy, has 
found an ever-expanding task to encom- 
pass all of its essential problems. Much 
of the research on marine foods is car- 
ried on at Torry near Aberdeen. At 
Ditton, Kent, the laboratory, which is 
in a highly productive fruit area, is given 
primarily to the study of fruits and 
vegetables storage and since a large por- 
tion of Great Britain’s foods must come 
in by transport, this laboratory is espe- 
cially equipped to study food preserva- 
tion under high climatic temperature 
conditions on both land and sea. 

The Forest Products Research Lab- 
oratory dates its inception in 1927 and 
by virtue of Great Britain’s not being a 
wood producing territory, its studies have 
been directed towards the most effective 
and efficient utilization and preservation 
of its purchased timber and wood prod- 
uets. Of recent months, they have 
accented the research on laminated and 
built up sections of plywood and of com- 
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binations of plywood and plastic my. 
terials of all kinds. Much of this won 
is directed toward lighter fabrication 
sections of high insulating qualities anq 
that are resistant to vermin, rodents, fir 
and warping. 

Fuel Research Station. The Py 
Research Station established at Greep. 
wich in 1919 as a post World War] 
enterprise is engaged in fuel utilizatigy 
rather than production although it dog 
cooperate with the Coal Commission anj 
the Ministry of Fuel and Power. Th 
activity of British Industry is largely 
dependent upon its ability to produe 
and utilize its solid fuels. It is the wm 
sponsibility of the Fuel Research Station 
to improve the utilization of its fuck, 
both home produced and foreign pw 
chased. The present estimate is that 
Great Britain solid fuel reserves ar 
sufficient for eight hundred years at th 
present rate of fuel consumption. Any 
improvement that can be made in th 
efficiency of utilization extends this 
period somewhat proportionally. 

The British Fuel Research Station hs 
done very effective work in the industrial 
processes of hydrogenation, bricquetting, 
and high and low carbonization of coil 
Some of its best work has been done in 
the field of household heating and cookig 
where relatively high efficiencies of util- 
zation of coal in the fireplace and co 
ing range have been achieved. 

The Geological Survey of Great Bri 
ain is past its century mark, havg 
been established in 1835. For its fin 
four score of years, it was passed abot 
in different departments of the Gover- 
ment but in 1919 was transferred to te 
D.S.LR. 

While its normal work consists @ 
mapping the geology of Great Brita 
and in investigating the coal and grou 
water reserves of the British Isles, th 
also provide the essential geologitl 
services in the location of the salij 
feldspar, fluorspar and other ceramic 
terials for British industry. 

In the fields of fundamental geold 
they also provide new information ont 
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pleontology and mineralogy of the areas 
mder their direction. 

Pest Infestation Laboratory. This is 
me of the more recent laboratories 
mated by the Government of Great 
fritain. It was set up in 1939 as a meas- 
me to conserve the cereal and grain food 
docks of the nation against all forms of 
insect and pest infestation. It had ex- 
pnded its field of operation into the con- 
fol of insects, flies, crickets, cockroaches 
md moths as these affect clothing, milk, 
md fibres of all kinds. 

Road Research Laboratory. The 
Road Research Laboratory was initially 
darted by the Ministry of Transport in 
1930 as a Road Research Station but in 
1933 this was consolidated with the Road 
Research Laboratory of the D.S.I.R., co- 
indent with the establishment of the 
latter. Its road activity in the past has 
ben primarily devoted to researches on 
materials and methods of construction, 
but present plans include an expansion 
of these services to road location and 
traffic flow. 

During the past war, much of the staff 
devoted their time to the construction 
problems of air fields, and in experi- 
mental work on explosives for mass de- 
struction such as was employed by the 
Royal Air Force on heavy structures. 

This laboratory also carries on the re- 


‘Barches in soil stabilization and soil 


mechanics for the British Isles and for 
wveral of the Colonies. 

Water Pollution Laboratory. The 
Water Pollution Research Laboratory had 
is first beginning in 1927 under the 
Water Pollution Board but in 1940 upon 
the establishment of the Water Pollution 
Research Laboratory at Watford, all 
this work was established there. 

On account of the high concentrations 


“4 population and the high degree of 


ation ont 


industrialization, the problems of drink- 
ing water supplies, city sewage effluents, 
bamyard and industrial water pollution 
are very serious in some areas. This has 
tequired a very active research program 
for this laboratory and its problems are 
multiplying. 
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Additional Projects Authorized 

This review given above includes only 
the established D.S.I.R. Laboratories al- 
though four other units are either au- 
thorized or are in process of actual de- 
velopment. These are a Fire Division 
Laboratory, a Radio Research Station, a 
Mechanical Engineering Laboratory and 
an Hydraulic Laboratory. 

While such a system of laboratories 
under its direct supervision would seem 
most comprehensive, two other very im- 
portant Committees of the Department 
of Scientific and Industrial Research are 
earrying forward creative and productive 
work under the direct authorization of 
the Advisory Council of D.S.I.R. These 
are the Industrial Grants Committee with 
the Associated Research Associations and 
the Scientific Grants Committee sponsor- 
ing individual research in Universities 
and Technical Colleges. 

Nearly two score trade associations in- 
terested primarily in research in their 
own specific fields of application receive 
financial assistance from the Government 
through the D.S.I.R. Advisory Council; 
yet in their acceptance of such aid, they 
remain autonomous bodies. The Re- 
search Associations have a freedom to 
develop in the direction which the in- 
dustry itself feels will be most helpful. 

The University grants may be proffered 
for fundamental as well as applied re- 
search. In presenting the justification 
for fundamental research, the D.S.LR. 
quotes Sir J. J. Thompson: “Applied 
research leads to improvements, but re- 
search in pure science leads to revolu- 
tions.” 

The D.S.I.R. University Grants Com- 
mittee have announced that they are 
much interested in extending these grants 
for post-graduate students as for se- 
lected teachers, is predicated on the de- 
sirability of training men in the methods 
of scientific research and to provide them 
with a practical “understanding of the 
scientific method of attack.” 


Parliamentary and Scientific Committee 


Before closing, a brief reference should 
be made to The British Parliamentary 
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and Scientifie Committee and its fune- 
tion, operation, and effectiveness and 
also to the establishment of a Research 
and Development Corporation that is now 
pending before Parliament. 

The British Parliamentary and Scien- 
tifie Committee as made up is an unoffi- 
cial partnership of members of the 
Houses of Lords and of Commons on 
the one hand and a scientific membership 
of representatives of the national scien- 
tific or engineering institutions and of 
recognized research organizations and 
bodies engaged in scientific investigations 
on the other. At the present time, the 
tally of its membership indicates that 
there are about two hundred peers and 
members of Parliament and the repre- 
sentatives of about eighty scientific bod- 
ies who participate in the Committee 
activities. 

The chairman is a member of the House 
of Commons and belongs to the party in 
power. The Deputy Chairman is a 
member of Commons who belongs to the 
Opposition. Once each month the full 
Committee meets in a Committee Room 
of the House of Commons. 

The aims and objects can more pre- 
cisely be given by quoting their record: 


‘*Tt is felt that substantial benefits should 
result if the numerous Societies concerned 
with scientific activities combine their in- 
fluence with the object of insuring that 
Parliament shall have proper regard for the 
importance of scientific methods in relation 
to public affairs. 

‘“Steps will be taken by the Committee 
to enlist the interest and support of as 
many scientific Societies as possible so that 
the influence of science can be made as 
effective as possible in the councils of the 
State. 

‘“‘The Committee 
amongst other things 


will also endeavor 

(1) To provide members of Parliament 
with authoritative scientific information 
from time to time in connection with de- 


bates. 

(2) To bring to the notice of members 
of Parliament and Government Departments 
the results of scientific research and tech- 


nical developments which bear upon quey- 
tions of current public interest. 

(3) To arrange for suitable action 
through Parliamentary channels whenever 
necessary to insure that proper regard is 
had for the scientific point of view. 

(4) To examine all legislation likely to 
affect the above and take action as may be 
suitable. 

(5) To watch the financing of scientific 
research. 

(6) To provide its members and other 
approved Subscribers with a regular sum. 
mary of scientific matters dealt with in 
Parliament. ’’ 


The Committee came into being and 
throughout its life can be credited with 
several notable accomplishments inelud- 
ing increasing the support for scientific 
and engineering buildings and equipment 
for universities, improving the efficiency 
of fuel utilization throughout the Com- 
monwealth, upgrading the engineering 
colleges and the technical institutes in 
the breadth, usefulness and level of in- 
struction made available in Great Britain 
and in removing the barriers to a free 
exchange of research magazines and books 
with other nations. 

The work of this Committee has been 
held on such a high plane that its lobby- 
ing action is seldom criticized by the 
press or public. The Committee follows 
a rigid procedure of “selective Advocacy’ 
and its decision to support any measure 
is based on true rather than political 
values. 

The entire program of the Committe 
is directed through an executive secretary 
who maintains a record of all Committe 
activities and prepares the necessary It 
ports and agenda. 


Research and Development Corporatio 


The proposed Research and develop 
ment Corporation is provided in a Re 
search and Inventions Bill now befor 
Parliament. It has been given genet 
approval by the House of Lords andi 
now before the House of Commons. 

In part, it is patterned after the Ne 
tional Inventor’s Council provided in tht 
United States at the beginning of Worl 
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SCIENTIFIC AND INDUSTRIAL RESEARCH IN GREAT BRITAIN 


War II and which still continues its good 
wrk in a modified form in Washington. 

There are some great and fundamental 
jifferences, however. The proposed Re- 
garch and Development Corporation of 
(reat Britain will definitely involve the 
British Government in the development 
of accepted inventions even to the point 
of manufacture and sale. It will make 
pssible an increased number of patents 
that might be held by the British Gov- 
emment in foreign nations. 

The United States could well afford to 
review further the implications of such 
aprocedure and probably strengthen its 
wm relative position in regard to the 
patent holding procedures. 

We have a very close association with 
the British Commonwealth in both peace 
md war time industrial pursuits. The 
British recognize that the United States 
kads the world in engineering develop- 
nent and production, but they make a 
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very definite claim to a higher position 
in fundamental research and creative in- 
vention per capita of population of the 
British Isles. It is by a better control of 
fundamental inventions that they hope 
to compete with the engineering “know 
how” of the United States. 

This is a fine challenge to fundamental 
scientists and creative engineers of the 
American Continent. The observation of 
the writer is, after visiting three very 
high types of industrial and scientific ex- 
hibitions, that the British acceleration of 
new scientific developments probably 
transcends that of the United States and 
Canada. In the spirit of good sports- 
manship, America has some excellent 
pace makers with whom she must com- 
pete, and she should analyze her entire 
procedure in promoting and protecting 
her scientists and engineers who accept 
the challenge. 


Memorial for 
Edwin Woodworth Hamlin 


The sudden death of Dr. Edwin Wood- 


vorth Hamlin on April 27, 1948, termi- 
tated his career as a teacher and as an 
engineer at the height of his productivity. 

Dr. Hamlin received the degree of 
Bachelor of Science in Electrical Engi- 
tering with high honor at Union College 
in 1926, where he remained as an In- 
sructor until 1935. During this time 
le continued his graduate studies, and 
meeived the degree of Doctor of Phi- 
ey in Electrical Engineering in 

2. 

In 1935 he went to the University of 
Kansas as Assistant Professor of Elee- 
irieal Engineering and in 1937 was made 
Associate Professor. In 1939 he became 


Professor of Electrical Engineering at 
the University of Texas and in 1947, 
moved to Cornell. 

At the time of his death he was par- 
ticipating generously in the activities of 
his professional societies. He had served 
as Secretary of the Electrical Engineering 
Division of the A.S.E.E. and was active 
in other national engineering societies. 
The first draft of the text book which he 
had written with Dr. R. A. Galbraith had 
just been placed in the hands of the pub- 
lishers. Two technical papers of which 
he was the co-author had just been ac- 
cepted for publication in the Proceedings 
of the Institute of Radio Engineers, and 
are due to appear shortly. 








Education for Professional Responsibility 


By ROBERT E. DOHERTY 
President, Carnegie Institute of Technology 


We are in a new era and don’t know 
what to do about it. 

In our complex, man-made environ- 
ment we face problems we are evidently 
incompetent to deal with in a civilized 
manner. We deal with broad issues 
piecemeal and settle them on the basis of 
political expediency with an eye to sec- 
tional and group interest. When pos- 
sible disaster confronts us, whether it is 
a domestic battle or a war, we meet it as 
the savage meets harmful forces beyond 
his control—with all the courage, cunning, 
and resources at our command. 

Yet, as a people we are at heart chari- 
table. We help others when they are in 
want—if we do not have reason to fight 
them. We aid the Japanese when an 
earthquake buries them, and then, in war, 
blow them into the sea. We fight the 
Italians, and then send them the Friend- 
ship Train. At home we help each other 
in trouble, and then, in selfish wrangling, 
fight to the point of disrupting national 
stability. Thus we can be generous and 
also self-centered, depending upon cir- 
cumstances; but so can the savage. The 
point is that without a guiding purpose 
or the disciplined intellectual power to 
meet the life situations that we must face 
in organized society, we fall back upon 
savage instincts. 

Why is this so? We have on record 
a clear national purpose in the Constitu- 
tion of the United States. We have the 
most extensive educational system in the 
world. Everywhere we have religious 
institutions to inspire faith and moral 
conduct. We have also demonstrated ad- 


mirable intellectual power and resource- 
fulness in establishing the physical and 
biological sciences and in developing use- 


ful tools from them. Why then do we 
cease to be civilized when we face human 
and social issues? 


Weaknesses in Our Educational System 


To me the answer is clear: education 
has failed in one of its prime responsi- 
bilities—failed to establish the essential 
basis for civilized action on the human 
and social side. It has failed to cultivate 
in the citizenry a philosophy of national 
and individual life which is essential to 
an enduring free society. And it has 
failed to develop in our leaders qualities 
that together would tend to give effeet to 
such a philosophy: (1) a feeling of social 
responsibility, (2) an appreciation of hv- 
man and social values and relationships, 
and (3) a disciplined analytical power, 
like that developed in the physical and 
biological sciences, to deal with thes 
values and relationships in practical siti- 
ations. 

I believe that to assure that a strong, 
free America will endure, éducation must 
shake out of traditions that are incom 
patible with life in the new era and do 
so without delay. 

In this task professional education has 
especial responsibility. For by ani 
large professional people determine the 
character of national life. Whatever 
may be the quality of their leadership, 
and whether or not they recognize and 
accept it, they are the leaders—th 
lawyers, physicians, engineers, busines 
men, clergymen, labor leaders, etc. What 
our professional men and women aceoll- 
plish depends, of course, upon the natur 
and extent of their knowledge, thei 
analytical and creative power to apply 
it, and the ends to which it is applieé 
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But the principal foundation of such 
jnowledge, power, and purpose must be 
established through professional educa- 
tion. I therefore submit that profes- 
sional men set the pattern of national 
life, that this pattern is cast in the mold 
of their earlier intellectual and moral 
aperience, and that a dominant element 
in that experience is their professional 
training. 

If this view is correct, the hope of a 
dvilized national life rests not only upon 
the Jeffersonian principle of universal 
education, but also, and in my opinion 
sentially, upon properly educated 
leadership and therefore upon the im- 
provement of professional education. 


Corrective Measures 


An example of how professional prac- 
tiee may be improved by revamping pro- 
fessional education is the plan by which 
the Rockefeller Foundation brought 
about basic changes in medical practice. 
It was not a plan aimed at changing the 
habits of mature practitioners. Rather 
it looked to the creation of a new tech- 
nical competence and outlook in a new 
generation of medical graduates. Hence 
the Foundation selected here and there 
medical schools in which forward-look- 
ing men were trying to revamp medical 
education by improving understanding of 
biological science and introducing scien- 
tifie methods into clinical procedures and 
research, and then gave these medical 
schools full support and encouragement. 
Their graduates would in due course 
change practice for the better. 

This illustration of how education can 
remold practice is mainly on the techni- 
tal side of medicine. I am convinced 
that the same can be equally true on the 
human and social side of all professions. 
And I am further convinced that the nec- 
essary change in professional practice to 
which I have referred earlier cannot be 
achieved by undertaking to re-educate 
mature professional men. It requires a 
revamping of the programs of profes- 
sional schools. 

This revamping must include provision 


EDUCATION FOR PROFESSIONAL RESPONSIBILITY 





77 


for three things: First, a new philosophy 
and new outlook which will comprehend 
the human and social as well as the tech- 
nical. Second, the development in all 
professional men of genuine competence 
in the professional way of thought—a 
way of thought which embodies an ana- 
lytical and creative power that is as 
effective in the human and social realm 
as that developed in engineering in the 
application of the physical sciences. 
Then when they face a problem involving 
human and social elements either in rela- 
tion to their regular professional work, 
or to their activity as citizens, or as indi- 
viduals, they will deal effectively with the 
whole problem, not merely the technical 
part. Third, the development of the abil- 
ity to learn from experience so that in 
the unfolding future they can continue 
to expand their fundamental knowledge, 
deepen their understanding, and improve 
their power as professional men and 
women and as leading citizens. 

There are encouraging signs. On the 
broad professional front, educational 
leaders in law, medicine, engineering, the 
ministry, and business held a fruitful 
Inter-Professions Conference in April, 
1948, to consider the problem of “Edu- 
cation for Professional Responsibility.” 
Discussion was focused upon objectives 
and methods, because subject matter 
could not be intelligently discussed by 
members of different professions. More- 
over, before the war, engineering educa- 
tion undertook a thorough study of its 
aims and methods, and settled upon a 
definite policy. The faculties of most 
engineering schools throughout the coun- 
try are now debating plans of carrying 
out that policy, and many of them are 
actually experimenting with new pro- 
grams. 


Carnegie Institute’s Plan 


Carnegie’s revamped educational plans 
represent one attempt to bring profes- 
sional education in tune with the new 
era. 

In the College of Engineering and Sci- 
ence the plan, based upon the purposes 














outlined above, was inaugurated in 1938 
and included a Social Relations Program, 
which requires approximately one-fourth 


of the student’s course time. The tech- 
nical program requires the rest. 
then there has been year-by-year revision 
in the light of experience. After a dec- 
ade the program is still in an experimen- 
tal stage, but it is nevertheless far 
enough along for us to feel reasonably 
confident that we are approaching the 
right design of the main structural ele- 
ments. 

However, before outlining these ele- 
ments, I must preface them. The risk of 
being misunderstood is real, because some 
are likely to assume that the educational 
purposes here outlined can be accom- 
plished by traditional procedures. To 
whatever extent my experience with this 
matter may be trustworthy, it indicates 
that they cannot be. For there is a profes- 
sional way or style of thinking through 
to the solution of a problem or issue, and 
high among C.I.T.’s educational purposes 
—indeed the dominant purpose—is the 
cultivation of elementary competence in 
that professional way of thought, whether 
the problem lies on the engineering or on 
the human and social side. In simplest 
terms (indeed, too simple) it is (1) de- 
fine the problem carefully, (2) plan a 
solution, (3) carry out the plan, (4) 
check the results by every means at hand, 
and (5) learn from the experience. So 
stated, it seems obvious to the point of 
being naive. But don’t be misled; it is 
neither as simple nor as common in 
practice as it may seem. Especially is 
the problem of teaching it an extremely 
difficult one, requiring classroom pro- 
cedures that are fundamentally different 
from the usual. And unless it is recog- 
nized that we are here dealing with some- 
thing that is different both the problem 
and the plan will be misunderstood. 


Subject Matter 


Then there are two other points of 
possible confusion. One has to do with 
subject matter. Much of American edu- 
cation is plagued with an affliction I 


Since . 
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would call subjectmatteritis. The most 
pervasive and insidious educational fal- 
lacy I know of is that education jis 
achieved by merely learning subject mat- 
ter; that the more ground covered in class 
—the more pages assigned in the book— 
the greater the education. And what is 
equally bad and makes educational re- 
form almost impossible is the corollary 
that the way to improve education is 
merely to change subject matters in the 
curriculum. This theory overlooks the 
fact that the ability to think straight and 
constructively has to be learned by aetu- 
ally doing such thinking. The ability 
to think does not simply come when sub- 
ject matter is learned, nor is it absorbed 
by merely listening to a teacher. It is 
won by struggle. The kind of program 
here proposed for professional education 
cannot be appraised against the back- 
ground of such a theory without leading 
to misunderstanding. 

This is not to say, of course, that 
proper attention to subject matter is not 
important. Certainly the study of gen- 
eral concepts in the abstract has little 
meaning for the practicing professional 
man. Deep understanding and the abil- 
ity to use knowledge demands that such 
concepts be studied in relation to eon- 
erete situations. Hence such situations, 
or “cases,” are essential subject matter. 

On the other hand, miscellaneous 
subject matters studied as ends in them- 
selves have no place in the crowded pro- 
grams of professional education. They 
inhibit education by cluttering the mind 
with unattached information. Such faets 
and information become “excess bag- 
gage,” and should be jettisoned from the 
curriculum. 


Techniques of Education 


The second point of possible confusion 
relates to techniques. Some are funda- 
mental and some not. In professional 
education at Carnegie those techniques 
are regarded as fundamental which the 
student needs for further learning— 
which he must use in dealing with con- 
erete situations and in connection with 
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the professional procedure I have out- 
lined above. For instance, he needs for 
this purpose to know how to use meters 
ip measuring and to use certain basic 
feehniques in statistics, because he must 
deal with quantitative data in both his 
eonomic and engineering studies; but he 
need not be an expert in either measure- 
nent or statistics. 

I return now to the plan at Carnegie. 
Itis designed with respect to the general 
objectives which I have stated, and its 
distinguishing features are these: (1) 
over-all structural unity, (2) emphasis 
won teaching methods as related to 
purpose, (3) continuing experimental de- 
vlopment, and (4) administrative en- 
couragement. 

The program is unified with respect to 
purpose, and the central core of that 
purpose is the cultivation of two abili- 
tis. One is the professional style of 
thought. The other is the ability and 
the disposition to deal with the whole 
problem. For instance, an engineer in- 


‘galling a labor-saving device would thus 


take into account, besides the technical 
and economic advantages, the impact on 
both the human and the social situations, 
dealing with the latter with the same 
professional skill as with the technical 
and economic factors. Or as citizens, 
the engineers along with other profes- 
sional men would participate in civic 
affairs and help solve public issues by 
bringing to them this same professional 
sill in dealing with whole situations. 
But if the graduate is expected to use 
this way of thought, he must learn how, 
must become accustomed to doing’ so in 
college. Hence in every subject studied, 
whether English composition, economics, 
history, or electrical engineering, he 
should deal with whole situations using 
that fundamental way of thought. The 
Carnegie plan cultivates these abilities, 
and it brings to the student a.sense of 
wity in his studies. 


Methods of Coordination 


The program is further unified by co- 
ordination, both horizontal and vertical. 
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By horizontal coordination I mean that 
all the studies in any one semester, espe- 
cially in the first two years, are related 
as to method, subject matter and termi- 
nology; and are timed so that the student 
acquires from one course useful knowl- 
edge and abilities when needed in another. 
By vertical coordination I mean that the 
grounds covered in the four-year pro- 
gram are closely related in sequence and 
there is continuous, orderly advancement 
to higher intellectual level. This verti- 
eal coordination is planned according to 
what we call the Principle of Use, which 
is that only those subject matters will be 
included in any semester that will be 
used in later learning and that cannot 
be taught more effectively iater. 

Of special interest, by way of illustra- 
tion, is the coordination of history, eco- 
nomics, and English. Although depart- 
mental barriers are broken down in the 
Social Relations part of the curriculum, 
the disciplines of the several fields are 
earefully retained. For instance the dis- 
eipline of history is used not only for 
cultivating both the ability to weigh evi- 
dence and the power of inductive thought, 
but also for establishing the historical 
background for understanding the po- 
litical and economic development of the 
nation. Then follows the course in eco- 
nomics in which the general concepts in 
this field may be studied on the founda- 
tion built in history and used in analyzing 
concrete economic situations. These two 
courses have been most carefully planned 
jointly by the two departments concerned. 
And in both, as in all courses in the cur- 
riculum, the discipline of good, clear, 
well-organized English is insisted upon. 
Indeed, no other point in the plan is 
given greater emphasis than the develop- 
ment of the ability to organize thought 
logically and structurally and to express 
it simply and clearly with consideration 
of the audience addressed. 


Improving Teaching Methods 


The second feature of the plan is teach- 
ing method. In this plan the teacher be- 
comes a coach, a thinking coach; he 
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guides and disciplines the student’s think- 
ing, but the student. must do the think- 
ing. The teacher encourages and in- 
spires humane appreciation, but the 


student must himself do the appreciating. 


Traditional recitation classes to determine 
whether the student has studied the lesson 
have no place. Teaching is one of the 
most difficult and important arts of any 
profession, and it has always seemed 
strange that young men are permitted— 
indeed required—to undertake the prac- 
tice of this art with no training, no 
guided internship. A Ph.D. in English, 
for example, certainly does not qualify a 
man to teach English; and so for any 
other field represented in the curriculum. 
At Carnegie we are trying to give such 
guidance to young teachers. 

The third feature is continuing experi- 
mental development. A pioneering edu- 
cational venture such as this requires 
more than setting the objectives and 
planning a program. It requires, as well, 
year-by-year revision in the light of ex- 
periment and purpose. We started with 
an experimental class section in each 
basie subject; then as experience and 
improvement have justified it, we have 
increased the number of such sections. 
In the departments there are Course 
Chairman who organize the work, and, 
together with their colleagues, appraise 
the results and revise further. 


Administrative Cooperation 


And, finally, I come to administrative 
encouragement. My experience is that 
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a program in professional education of 
the kind here described requires more 
than faculty attention. Active, persist. 
ent, and whole-hearted encouragement by 
the central administration also is egsep- 
tial. Difficult enough in a relatively 
small institution where major emphasis 
is on science and technical work, such a 
program is, I submit, impossible in a 
large university without such encourage- 
ment. At Carnegie the program has the 
active support and encouragement of the 
central administration, and the Provost's 
primary responsibility is to give full 
effect to that policy. 

So much for this program, which I have 
submitted as an illustration of what we 
at C.I.T. believe a plan of professional 
education should be. In closing let me 
suggest that the hope that the compara- 
tive freedom of the American people may 
endure does not lie alone in such things 
as freedom of speech and of the press, 
congressional debates, and popular suf- 
frage; these are merely the manifesta- 
tions of that freedom. It lies in the ulti- 
mate attainment in public affairs of 
scholarly and professional thought, pur- 
sued under the discipline of the scientific 
spirit, and motivated by a philosophy of 
public good. Further, it lies in the culti- 
vation of abilities and attitudes during 
professional study that will make pos- 
sible the attainment of these essential 
qualifications, and, therefore, lies finally 
in the proposal that professional educa- 
tion recognize its great opportunity and 
responsibility and provide a program 
that will accomplish the purpose. 
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| Some Effective Methods of Teaching Mathematics” 


By WILLIAM C. KRATHWOHL 


Professor of Mathematics and Director of Tests, Institute for Psychological Services, 
Illinois Institute of Technology 


The object of this paper is to present 
} sme teaching methods and some points 
_ of view which either are not well known 
| or which need to be emphasized because 
they have been found, through many 
years of experience, to be particularly 
elective in teaching mathematics. Most 
of them are so general in nature that they 


' en also be applied to many other sub- 
' jects. No attempt is made to present 


the general field of effective teaching in 


| mgineering since that topic has been 


covered very well in a manual prepared 
by a group of teachers at Virginia Poly- 
technie Institute.t 

Everyone agrees that a good teacher 
satisfies at least these five conditions: (1) 
he is enthusiastic about his subject; (2) 
he knows it thoroughly; (3) he is more 
interested in his students than he is in his 
subject; (4) he has a sense of humor 
without being ridiculous; and (5) he has 
chosen teaching as his occupation because 
he would rather teach all day long than 
do anything else in the world. Even so, 
there are teachers who fulfill these re- 
quirements but who still achieve only 
moderate success, because they do not 
know some of the techniques of their oc- 
mupation. They are like an enthusiastic 
carpenter with a fine set of tools who 
does not know the best way to use them. 
Some of these techniques are concerned 
with personality problems, function of 





*Presented before the Division on Edu- 
cational Methods at the annual meeting of 
the ASEE in Austin, Texas, June, 1948. 

t‘‘Effective Teaching. A Manual for 
Engineering Instructors.’’ Bulletin of the 
Virginia Polytechnic Institute, August, 
1944, Blacksburg, Virginia. 








homework, use of examinations, methods 
of grading, methods for memorizing, and 
the application of practical judgment. 
These will be discussed in order. 


Personality Problems 


The personality of a teacher has as 
much to do with getting cooperation 
from a class as any other factor. It is 
well known that a teacher should be 
happy and cheerful and should give the 
impression that he enjoys what he is 
doing; for if he is not enthusiastic about 
his subject, his students will not be either. 
A fact, however, which is not so well 
known is that his personality, in order 
to be effective, should carry along with 
it a certain degree of impersonality which 
must be shown in the proper place. 
There is a time to be personal, but there 
is also a time to be impersonal. In fact 
one of the great rules of teaching, which 
is universally operative but too com- 
monly ignored, is concerned with per- 
sonality and has to do with the relations 
of a teacher to the actions of a student 
under unfavorable circumstances. The 
rule is: dislike what a student does, but 
never dislike the student, or in other 
words, “Hate the sin, but love the sin- 
ner.” The moment that personal emo- 
tion enters into a situation between 
teacher and student, the student feels 
that his prestige is being attacked, and 
he will fight back to maintain that pres- 
tige. In so doing, he is only acting as 
every human being acts when he feels he 
must save his face: he will maintain his 
prestige at any cost. At the same time, 
defensive mechanisms are aroused and 
bad feelings are engendered between stu- 








dent and teacher which may result in 
antagonizing not only the individual con- 
cerned, but also other members of the 
class. As most of us have observed in 
our daily experience, such behavior re- 
sults from an effort to maintain prestige. 
Moreover, when an instructor allows 
personality to enter into a disciplinary 
situation, he puts himself on the same 
level as that of his student and his guard 
is down. 

A second personality trait is that of 
firmness. Classroom rules should be re- 
duced to a minimum, but that minimum 
should be religiously observed. In other 
words, mean what you say. Once a rule 
or a promise is broken, every rule or 
promise becomes open to questién and 
discipline becomes lax. 

A third personality trait is that of 
positiveness. All statements should be 
made in positive terms. When negative 
statements are made for emphasis they 
should always be preceded by positive 
ones. The human mind seems to be so 
constructed that it cannot think easily in 
terms of negative ideas. Some teachers 
preface an explanation of a problem by 
showing all the errors that can arise and 
then giving the correct solution to climax 
the demonstration. It does give a dra- 
matic climax, but those very same teach- 
ers would be quite surprised if such a 
demonstration were followed by an ex- 
amination to find out how many students 
made the identical errors against which 
they were warned. First impressions 
always are the strongest, and, therefore, 
these impressions always should be posi- 
tive and correct ones. 

An interesting. illustration of the effect 
of using negative directions occurred in a 
paint manufacturing plant in Chicago. 
Because fires in such a plant are ugly 
things, buildings are divided into sections 
with doors between them which can be 
closed in emergencies. On the first day 
that a young man, whom we will call 
John Doe, started to work, his supervisor 
said to him, “If a fire breaks out in the 
plant, don’t leave that door open.” 
Later on, to emphasize the point which 
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he was trying to bring out, he repeated, 
“Don’t leave that door open.” Shortly 
after, a fire did break out. John Doe 
saw the fire door open, left it open and 
ran. The fire was a bad one and several 
people were killed. The coroner’s jury 
asked John Doe why he left the fire door 
open. John Doe replied, “My super. 
visor said, ‘If a fire breaks out in the 
plant, leave that door open.’” It is quite 
obvious that the supervisor should haye 
said, “Close that door.” 


Homework 


The question of homework in the s¢- 
ences always is a difficult one. It can 
involve questions of useless hours of cor- 
recting papers as well as questions of 
cheating. Some teachers evade the issue 
by not requiring homework. Such a 
course of action always results in poor 
teaching, not only because there is no 
substitute for hard work but also because 
one of the most efficient ways of learning 
a subject is to learn by doing. Anyone 
ean easily verify the latter statement by 
trying to recall how much he remembers 
of the courses he took which were taught 
by instructors who sought popularity by 
omitting homework. One solution of the 
problem is to insist on a certain amount 
of homework being done but to base the 
grade in the course solely on frequent 
examinations instead of including a score 
for homework in the final grade, because 
examinations more accurately reflect what 
the student has accomplished. Such a 
method eliminates the possibility of 
dishonesty, allows bright students to 
help those not so bright, thereby learn- 
ing more themselves, and encourages sti- 
dents to interchange ideas. However, 
before this system is put into effect, a 
thorough and careful explanation must 
be made of the unfortunate results that 
might follow from getting too mud 
help on homework. There always wil 
be some students who are unbelievers, 
but they can easily be convinced after 
the first examination, by comparing their 
grades with the amount of apparently 
correct homework which they have 
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med in. Sometimes conscientious stu- 
dents get help on their homework and 
we unaware that they are doing so. 
They are the ones who say that they can 
io the homework but cannot pass the 
quizes. An investigation usually discloses 
that they invariably have their books open 
for sample solutions when doing home- 
york. The best advice to give such stu- 
dents is to tell them to close their text book 
as soon as they have copied the problem 
md to keep it closed until it is absolutely 
necessary to open it to solve the problem. 
When students have learned the prin- 
dples so well that they can work prob- 
lems with a closed book, they will know 
that they have learned their assignment. 
To help his students get the greatest 
benefit from homework assignment, the 
teacher should spend the first part of the 
succeeding class hour going over some of 
the more difficult parts of the previous 
assignment, thus clearing up difficulties 
is well as tying in the material with the 
work to follow. Such a consolidation of 
material is essential in sequential sub- 
jects like mathematics, the sciences, and 
engineering. 
Uses of Examinations 


Examinations, when properly used, are 
very valuable teaching aids. Their use 
& a measure of achievement should be 
seondary to their use in reviewing and 
consolidating material which has previ- 
ously been learned. For this reason, ex- 
minations should be announced in ad- 
vanee and a suggestion should be given 
«sto the type of material to be covered. 
this will allow students to review previ- 
ms work and refresh their minds on 
items which have been causing them 
trouble. 

Examinations should be of moderate 
ifieulty. They never should be used as 
tsearch devices or puzzles containing 
tick problems. Certainly, in an engi- 
tering school a student does not have 
to be a top flight mathematician, physi- 
ast, or chemist in order to be a successful 
engineer. It is sufficient if he has a 
Working knowledge of these subjects so 








that he can apply them to his engineer- 
ing problems. A very bad practice in 
education is to make an examination un- 
necessarily difficult, thereby depriving the 
student of the satisfaction of achieve- 
ment. Examinations should be easy 
enough to give a student the satisfaction 
of having accomplished something which 
he knows he should be able to do. 

Examinations should be short enough 
to give the average student time for 
going over his work to check it. They 
should never be too long. Accuracy is 
so important for an engineer that train- 
ing in it ean very well begin in the first 
term of the freshman year. In order to 
keep the length of an examination within 
bounds, a good rule to follow is that the 
instructor must be able to work the ex- 
amination in one-fourth to one-fifth of 
the time allotted to the student. Thus 
an instructor should be able to write on 
paper in ten to twelve minutes all of the 
work he expects a student to write in a 
fifty-minute quiz. 


Methods of Grading 


Grading examinations should be done 
in such a manner that every student is 
treated with equal fairness and is not 
penalized by variations due to the fa- 
tigue of the instructor. A good way to 
accomplish this is to grade the examina- 
tion papers problem by problem instead 
of paper by paper. In this way, if the 
entire examination is not graded at one 
time, idiosyncrasies due to the way an 
instructor feels are distributed more 
evenly among his students. Further- 
more, by this method it is easier to grade 
papers without knowing who the student 
is than when the entire examination of 
a student is graded at one time. Thus, 
the element of impersonality is intro- 
duced into grading at the place where ‘it 
is imperative. Another device for 
achieving fairness in grading the essay 
type of examination is to allot the same 
number of points, say ten, to each prob- 
lem regardless of the number of prob- 
lems and then to divide the sum of the 
points by the number of problems times 
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ten. Thus, on an examination consisting 
of seven problems, if a student gets each 
one correct, the sum total equals seventy 
points and seventy divided by seven 
times ten equals one or one hundred per 
cent. In this connection it should be 
noted that the examinations which can be 
graded impersonally, without question, 
are those of the multiple choice objective 
type. 

If quizzes and examinations are of 
varying time length, weights should be 
assigned, so that the longer examinations 
count more than the shorter ones. One 
way to do this is to mark an examination 
by points. Thus, if a fifty-minute ex- 
amination counts one hundred points or 
two points per minute, a thirty-minute 
quiz should count only sixty points. By 
such a method the total number of points 
earned at the end of a term divided by 
the total number which could be earned 
will automatically give each examination 
its proper time weight, 

Cheating in examinations often can be 
handled impersonally by giving all 
papers, where there is evidence of col- 
lusion, a zero on the entire examination. 
The papers then are returned without 
comments and the instructor waits until 
the innocent person complains. He 
usually does. Then he can be given full 
credit and a few kindly words of advice 
about allowing others to copy from him. 
The guilty student rarely complains. If 
he does, he can be told without rancor 
or irritation why it is impossible to allow 
eredit on a questionable paper. In 
practice, students seldom repeat the 
offense when the penalty is given imper- 
sonally in a prompt and uniform manner. 
Such a method has turned out in practice 
to be particularly effective. 

One of the problems which frequently 
arises in connection with examinations 
is what to do about students who cut 
them. Should they be excused from the 
test if they present a satisfactory excuse 
or should the instructor penalize himself 
by giving them another test? A _ satis- 
factory solution has been found in per- 
mitting a number of cuts, using the fol- 
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lowing rule. If a student is absent from 
an examination, he is given a zero on it 
until at some subsequent time he passes 
two examinations in succession or passes 
the final. This permits good students tp 
eut about one-third of their examinations, 
which they never do, whereas the poor 
students rarely dare to miss a test. As 
a matter of fact, the advantage of this 
method for the poor students who et 
a few quizzes is that they get such loy 
failing marks that they are entirely 
satisfied to fail. Engineering students 
seem to prefer to do things thoroughly, 
either one way or the other. 

Quizzes should be graded immediately 
and returned to students at the next 
period while the contents of the examina 
tion still are fresh in their minds and 
before the laws of forgetting have had 
a chance to operate too successfully. The 
examination should be discussed and the 
most difficult problems worked out in 
detail, in order that errors will not be 
come submerged in the content of the 
course. 

When examinations are returned 
students, a very effective way of moti 
vating industry is to return them in de 
scending order of examination score. An 
average student who finds his name new 
the top of the list is stimulated to keep 
on doing extra good work. At the sam 
time a bright student who finds his pape 
near the end of the list is going to repait 
the damage to his prestige by being ner 
the top the next time. Experience bs 
shown that the majority of students & 
joy the competition involved and thi 
the extra work on the part of the instme 
tor is more than compensated for, by tit 
increased motivation to work which 3 
acquired by the students. 


Methods for Memorizing 


In some subjects, such as trigonomety 
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indents that the formulas must be memo- 
rized and let it go at that. A better 
yproach is for instructors to help their 
dudents by suggesting methods of memo- 
ization. One such method is to tell stu- 
dents that each time they have occasion 
i use a formula they should pause and 
thn try to recall the formula before 
they look it up. Another way is to sug- 
gst the use of flash cards. These are 
pocket sized cards with the name of the 
fymula on one side and the formula 
iself on the other. The student shuffles 
the eards with the name side up and tries 
io recall the formula. If he is unable 
todo so, he can easily refresh his memory 
by turning the card over. When he no 
lger has to refresh his memory he has 
armed his formulas. Such a method is 
asimple and quick one which he can 
ply to other tasks such as acquiring a 
weabulary in a foreign language or 
arming formulas in chemistry, physics, 
md mechanics. However, this is not 
ough, and the instructor should furnish 
idditional motivation for memorizing the 
frmulas by giving short quizzes on 
thm each day, allowing half a minute 
less for a formula which he names 
vhile the student writes down the com- 
plete formula. A good method to stim- 
wate memorizing the formulas exactly 
sto mix them up for each quiz and take 
if one point for each one wrong on the 
frst day, two points on the second day, 
four points on the third day, and eight 
pints on the fourth day, but stop at 
wo. Under this system, students are 
timulated to learn the necessary formu- 
ls in a surprisingly short space of time, 
id to learn them thoroughly. 

Proving the formulas raises another 
question, particularly when time is short. 
One way to make sure that students are 
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able to prove all formulas and at the 
same time to save time in correcting 
quizzes is to assign, say ten, formulas for 
a quiz, write these on slips of paper, and 
select the ones for the quiz by having 
some strong and healthy student in the 
class pull out two or three by lot. This 
procedure eliminates entirely the attempt 
of students to outguess their instructor. 


Practical Judgment 


A complaint that is often made by in- 
structors in engineering schools is the 
ridiculous answers students so frequently 
make to computation problems. If these 
students used just good common sense, 
they could guess the answers closer than 
they sometimes compute them with slide 
rules and other accessories. Mathematics 
courses offer an excellent field for culti- 
vating such a trait, and it is the wise in- 
structor who makes his students get into 
the habit of estimating an answer before 
doing the computation. Further discus- 
sion on this topic and kindred ones can 
be found in an article in this journal.* 

All of the methods which have been 
suggested are the results of trial and 
error over a number of years, during 
which time good schemes have been ac- 
cepted and poor ones rejected. Such 
methods should offer valuable suggestions 
to instructors who suddenly find them- 
selves teaching classes and who wonder 
what to do next. Frequently they are 
students who have had no preparation for 
good teaching, either by precept or by 
example. At least here is a start toward 
more effective teaching. 


* Krathwohl, William C., ‘‘Methods of 
Effecting Better Coordination Between 
Mathematics and Technical Engineering 
Courses,’? JOURNAL OF ENGINEERING EDUv- 
CATION, April, 1938. 








By GEORGE 8. SPEER 


Institute for Psychological Services, Illinois Institute of Technology 


It is commonplace these days to read 
criticisms of the engineer, and of the 
scientist in general, who are presented as 
impersonal ivory-tower dwellers, with 
little or no concern for the social effects 
of the machines they create. In some 
quarters, the engineer is felt to be woe- 
fully ignorant of the Frankensteins his 
science creates. Applauded for technical 
skill and accomplishments, he is scorned 
for his impersonal coldness and uncon- 
cern for the results of his work. For 
example, we may quote from Gorman: ? 


(Before the war) the scientist was content 
to cloister himself within the walls of his 
laboratory and was not concerned with na- 
tional and international affairs. He looked 
upon politics, economics, and foreign rela- 
tions as human subjects which produced 
endless wrangling, and so complex that no 
definite answers could be provided for the 
numerous controversies in these fields. . 
He was satisfied to retire to his laboratory 
to attack some new research problem and to 
let the rest of the world go by. 


A somewhat similar statement was re- 
cently made by Professor Herskovitz, a 
noted anthropologist, who said: 2 


A scientist’s responsibility does not end 
with unearthing new facts. He has an obli- 


*Presented at the Fifty-sixth Annual 
Meeting of the American Society for Engi- 
neering Education, Austin, Texas, June 
14-18, 1948, 

1Gorman, Mel. ‘‘Social Awakening of 
the Scientist.’’ Cath. Educ. Rev., 1948, 47, 
214-218. 

2From an address by Professor Melville 
Herskovitz, Northwestern University. Quoted 
in the Chicago Daily News, June 4, 1948. 


Measuring the Social Orientation of Freshman 
Engineers * 


gation to society. He must come out of 
his ivory-tower and help put the informatim 
to use. ... Scientists can no longer lip 
an isolated life. They must regard then. 
selves as members of society. 


Responsibility of Educational Institution 


If these charges are true, education 
institutions have a serious responsibility 
in the selection of their students, and i 
the educational process. The opposition 
to increasing technology, the requests for 
moratoriums on technological and seier- 
tifie development, are expressions of fea 
of the scientists created in some quartes 
by the impact of technological develop 
ment on our culture, and the feeling thit 
human beings are not yet ready to w 
the tools so rapidly created for them. 

As scientists and educators, howere, 
we must not accept uncritically the 
judgments, which rest on the assumplin 
that the engineer is not interested in % 
ciety. We must, instead, as Al Smit 
used to say, “look at the record.” Tk 
problem becomes one of determinig 
first, whether the engineer is socidll 


The 1 
little im 


to reve: 
the eun 
which 
est is n 
tal, cor 
artistic, 
and cle 
cerned 





oriented, and secondly, whether his orier 
tation differs significantly from that @ 
people in other professions. A subsil 
ary but related question is the problal 
of determining the social attitudes @ 
engineers at the beginning of their t 
ing, and, if possible, at the end of # 
training. The factual answers to f 
questions will furnish the basis for? 
stituting remedial procedures in eM 
neering education, if necessary, or 
bolster our own morale if the criti¢é 
are found to be unjustified. 








area the 
pattern 

These 
the exce 
social s 
obtainec 
verbal, « 


© Occupat 


labor 1¢ 
service 





* Copy 
Quoted | 
Associat, 


man 


gy 


come out of 
e information 
0 longer live 
regard then- 


L Institutions 


, educational 
responsibility 
lents, and in 
le opposition 
requests for 
ul and scien- 
sions of fear 
ome quarten 
ical develop 
> feeling thi 
ready to w 
for them, 

yrs, however, 
itically these 
e assumption 
rested in % 
as Al Smi 
ecord.” Th 
determining, 
r is socially 
her his oriet 
from that @ 
. A subsi 
the proble 
attitudes 
f their t 
e end of # 
vers to 
basis for i 
res in ef 
sary, or 
the criti 











SOCIAL ORIENTATION OF FRESHMAN ENGINEERS 


Kuder Preference Record 


In an attempt to answer the first ques- 
tion, whether engineers are socially ori- 
ented, we examined the norms and manual 
for the Kuder Preference Record. Here 
typical profiles are suggested for a vari- 
ey of occupations, including the engi- 
ner. The Preference Record consists of 
168 items, each of which presents three 
kinds of activity. The individual marks 
the answer sheet in such a way that he 
indicates the activity which he would 
most prefer, and the one he would least 
prefer. An example of the type of item 
wed is: 

X. Visit a museum of science 

Y. Visit an advertising agency 

Z. Visit a factory in which typewrit- 


ers are made 
or this: 
G. Test various brands of products 
for a cooperative store to see which 
are best 


H. Take care of the bulletin boards in 
a large business organization 

J. Keep accounting machines in good 
order * 


The response to any specific item is of 
litle importance. The inventory is scored 
to reveal patterns of interest built upon 
the cumulative answers to all the items 
which fall in a particular field. Inter- 
et is measured in nine areas: mechani- 
al, computational, scientific, persuasive, 
artistic, literary, musical, social service, 
ad clerical. Here again, we are con- 
ned less with the score in any single 
atea than with the profile formed by the 
pattern of scores in the nine areas. 

These areas are self-explanatory with 
the exception, perhaps, of persuasive and 
social service. The persuasive score is 
tbtained from items involving highly 
verbal, direct contact with others, in such 


he “CCupations as salesman, actor, counselor, 


labor leader, and the like. The social 
service score is obtained from items in- 
‘Copyright, 1944, by G. F. Kuder. 


Quoted by permission of Science Research 
Associates, publisher. 
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volving activities with others in a service 
or personal relationship, as personnel 
director, clergyman, physician, YMCA 
secretary, and other similar occupations. 
None of the areas have any significant 
relation to intelligence or other general 
or specific abilities. 


Social Orientation of Engineering 
Students 


The data presented by the author of 
that test indicate that engineers are low 
in social service interest,* i.e., lacking in 
interest in activities that tend to improve 
the welfare of others. These data would 
appear to indicate that the criticism of 
the engineer is justified and based on 
reality. 

Our next step was to examine the data 
of our own students at Illinois Institute 
of Technology. Students entering Illi- 
nois Institute of Technology are rigidly 
sereened before admission through in- 
spection of high school records and the 
administration of a series of admission 
tests. This procedure insures a student 
body above the average in level of mental 
ability and previous academic achieve- 
ment. No attempt is made in the pre- 
admission testing to determine whether 
the major field is wisely chosen, but only 
to be sure that the general level of ability 
promises a reasonable chance for success 
in any of the fields open to the student. 

Subsequent to admission, a series of 
orientation tests is administered to all 
students for purposes of guidance and 
placement. As a part of this testing, the 
Kuder Preference Record is included to 
furnish the student and counselor a basis 
for some discussion of interest. The 
scores have not been used to place the 
student, nor, at that point, to encourage 
him to transfer from one course to 
another, though they may be so used later 
if the student encounters difficulty in ad- 
justing to the program selected. Thus, 
there is little reason for the students to 


mark the Preference Record in terms of 


4Kuder, G. F. Revised Manual for the 
Kuder Preference Record. Chicago: Science 
Research Associates, 1946. 
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any particular bias. They are encour- 
aged to be as accurate as possible, and 
we believe the responses to be truly in- 
dicative of their attitudes. 

The population discussed here consists 
of 1072 freshman students at Illinois In- 
stitute of Technology. Of these, 950 
were students in one or another of the 
engineering fields, and 122 were liberal 
arts students. The engineering students 
were entered in Electrical, 243; Mechani- 
eal, 252; Civil, 92; Chemical, 110; In- 
dustrial, 73; and Fire Protection Engi- 
neering, 34. In addition, 146 students 
indicated that they were planning on .the 
research option in one or another of the 
above fields. The research students were 
treated as a single group, regardless of 
their particular major field. 

Of the liberal arts students, 61 were in 
Architecture, 43 in Business, and 18 in 
Home Economics. 

The data 5 show that all of the engineer- 
ing groups except Industrial and Fire 
Protection Engineering tend to be below 
average in persuasive interest, i.e., to be 
lacking in interest in direct, personal 
contacts. All of the engineering groups 
except Civil are below average in social 
service interest, and the Civil Engineer- 
ing score is just at the average. The 
persuasive and social service interests of 
the Architectural student are similar to 
that of the Engineering student, but 
Business and Home Economies students 
have high interests in the persuasive 
field, and above average social service 
interests. 

Thus, the data appear to substantiate 
the criticisms that have been referred to 
above. They also appear to indicate that 
engineering studies attract students lack- 
ing in social interest. In other words, 
the engineer is not lacking in social orien- 
tation because he is an engineer, but is 
an engineer because he lacks social in- 
terest. We should point out, however, 
that the architect group had the lowest 
score of all these groups. 

5 Speer, G. 8S. ‘‘The Vocational Inter- 


ests of Engineering and Non-engineering 
Students. ’’ 


J. Psychol., 1948, 25, 357-363. 
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Comparison With Practicing Engineers 


We are able to compare these student 
scores with the scores of two groups of 
graduate engineers who are practicing jp 
the field. One study of a group of about 
90 industrial engineers in top manage. 
ment positions shows that on the Prefer. 
ence Record these men had an average 
percentile score of 64 for social interest! 
In a more detailed study of our om 
alumni‘ we found that the average social 
service score of 172 graduate Fire Pro. 
tection Engineers is the 54th percentile 
Thus, in both of these studies, graduate 
engineers show a greater interest in social 
service activities than do the students, 

In our own study, we next divided the 
Fire Protection Engineering alumni into 
graduates who are now in sales work, and 
those who are now in engineering, and 
related their scores on the test to the date 
of graduation. For both groups, we 
found a marked increase in social inter. 
est the longer the individual had been 
graduated. 

These data suggest that engineering 
students tend to be self-centered and 
rather indifferent to social service inter- 
ests, but that employment and consequent 
contact with others is followed by an in 
crease in awareness of social situations 


Reason for Lack of Interest 


The problem then arises of determin 
ing the nature of the lack of interest, and 
of the subsequent increase in interes. 
The general lack of interest as students, 
and the apparently general increase i 
interest subsequent to graduation, sug- 
gest that there is a fairly uniform pat 
tern of interests and attitudes existing 
in these students. 

On the hypothesis that the nature d 
this pattern, if it could be determined, 
might be of significance in the selectio 

6 These data were obtained by Dr. Bg 
Doty, George Fry and Associates, Chicags, 
and were furnished us in a personal colt 
munication, for which we express our thanks 

7 Speer, G. 8S. ‘Vocational Interests 
Fire Protection Engineers.’’ Jl. Teth 
Engin., 1948, 13, No. 3, 24-25; 68-70. 
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or training of engineering students, the 
responses to each of the items were tabu- 
lated for all groups. Although many of 
the items showed no general agreement, 
alarge number of items did show almost 
manimous agreement. 

Examination of the items which are 
liked reveals that they deal with the 
health, welfare, recreation, and economic 
situation of people, and that, in general, 
all of these activities are beneficial to the 
public. Examination of the items which 
are disliked reveals that they are con- 
ermed with similar activities, but with 
oe essential difference: the preferred 
ims are concerned with groups, or in- 
vlve activities more remote from the 
individual, while the disliked items are 
eneerned with persons and individuals. 


Conclusions 


These studies appear to indicate that 
the engineering student is lacking in so- 
dal service interests when he enters engi- 
neering school, but that he becomes more 
seially oriented after graduation and 
mployment. Similar examination and 
tabulation of the responses of our alumni 
group indicates that this increase in so- 
tal interest and orientation occurs 
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through an increase in interest in activi- 
ties that involve direct service to the indi- 
vidual. 

These studies also indicate that the 
engineering student has an interest, even 
as a freshman, in social institutions, and 
in the improvement of the welfare of 
mankind, but that he lacks a personal in- 
terest in people as individuals. This 
latter type of interest may be responsible 
for a public feeling that the engineer is 
a cold and impersonal scientist lacking in 
social interest. These findings would 
suggest that the engineering curriculum 
should inelude more work in studies re- 
lated to individuals. In the psychologi- 
eal field such courses should emphasize 
problems of individual differences, moti- 
vation, personality adjustment, and learn- 
ing. 

In summary, then, it appears that engi- 
neering students have an interest in so- 
ciety, but not in persons, and that the 
experiences of employment and the neces- 
sity of getting along with others tends to 
develop some interest in service to per- 
sons. It is suggested that the academic 
training prepare the student for this ex- 
perience by including a basis for the 
understanding of others. 





INCOME PER MEMBER FROM CLASSIFIED SOURCES AS SHOWN * 











Organization Membership Dues Advertising pee: Misc. Total 
ACS 48,755 $ 7.69 $18.19 $ 8.29 $2.58 $36.76 
AIRE 26,478 11.51 4.02 2.66 2.69 20.88 
ASME 23,395 14.41 12.19 12.17 2.89 41.66 
ASCE 21,866 15.70 4.92 2.72 5.98 29.32 
AIME 15,856 11.27 4.82 2.01 1.83 19.93 
Average for Group 27,720 11.29 10.73 6.23 3.10 31.35 
ASEE 4750 6.45 1.45 36 1.60 9.86 
(paid) 























*Excerpt from Johnson Report published in March 1948 issue of Mining and Metallurgy. 











Industry-College Cooperation in Developing 
Teaching Aids* 


By W. JULIAN KING 


Director of the School of Mechanical Engineering, Cornell University 


Introduction 


In the present report the term “teach- 
ing aid” is used to include laboratory 
machinery, apparatus, models, charts, 
literature, films, and non-resident lectures 
which serve to supplement regular in- 
struction in the college classroom. The 
principal function of these accessories is 
to arouse and sustain student interest by 
giving embodiment and tangible appli- 
cation of technical concepts and by pro- 
viding a variety of approach and illus- 
tration. It is certainly helpful to be able 
to see, touch, and manipulate the em- 
bodiment of an idea, in addition to hear- 
ing it expounded. It is also frequently 
of great help to have the same idea ad- 
vanced, interpreted, sustained, and ex- 
tended by various industrial authorities 
and media after the professor has given 
his version of it. 

Industrial displays serve the very im- 
portant function of enlightening the stu- 
dent as to the nature of various indus- 
trial and engineering activities, helping 
him to develop perspective, to plan his 
career, to give focus to his studies and 
to assist him in his choice of employ- 
ment. This perspective will also help 
him after graduation in selecting and 
specifying engineering equipment. It is 
necessary for an engineer to know not 
only what type of equipment should be 
used, but also who makes it and what 
particular features, services, and back- 


*Paper approved by the Committee on 
Relations with Industry and presented at 
the Annual Meeting, Austin, Texas, June 
15, 1948. 
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ground are offered by various firms, All 
too often students are kept in the dark 
about these matters because of some 
professor’s excessive aversion to anything 
remotely resembling commercial props- 
ganda or advertising. It must be empha 
sized, however, that the basic and proper 
function of these teaching aids, is to fe 
cilitate the teaching of engineering 
fundamentals, which is the primary r. 
sponsibility of the colleges. 

With respect to all types of teaching 
aids, it can be said at once that the el 
leges need help from industry—monr 
help and better displays. Usually, bit 
not always, the colleges welcome su 
help; it would be even more welcome if 
it were available in better quality ani 
character. In general, however, the chie 
difficulty lies in the fact that the college 
do not know what is available, where 
get it, or whether or not it is suitabk 
for their purposes. Many items are tw 
expensive for the average school budge, 
especially when they must be bought « 
manufactured in lots of one or two. Te 
colleges could do a great deal to hed 
each other in this area by pooling thet 
efforts and exchanging  informatit 
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through an appropriate medium. 

On the other hand, industry general 
does not know what is wanted, 
schools want them, and how they will® 
used. Many industries are perfett 
willing, sometimes anxious to help, p 
vided the whole business does not bee 
unduly burdensome. Most firms hesit 
to establish a precedent that would bri 
down an avalanche of requests for dot 
tions of expensive equipment, altho 
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they might be glad to supply a few units 
in some well regulated manner. Re- 
gonses from a number of companies and 
industry groups have indicated that they 
yould welcome any plan that will clarify, 
implify, and facilitate these transac- 
tions. There is a growing recognition of 
the excellent dividends, in terms of 
favorable notice of an industry and its 
products among potential key employees 
or users, that may stem from interesting 
displays in the colleges. 


Description of Teaching Aids 


Following is an itemized list and a brief 
description of the various types of aids 
vith which this report is concerned. An 
attempt is made in the succeeding section 
to classify these items into groups, which 
are discussed in more detail. 


(1) Full-size models of machinery or 
apparatus, such as an internal combustion 
engine, a piece of chemical apparatus, an 
dectric motor or generator, a production- 
type machine tool, or a materials testing 
machine. 

(2) Small seale models of heavy 
machinery, equipment and plants, either 
operable or static. 

(3) Cut-away sample or model of a 
particular device or component of some 
major equipment, such as the latest type 
of hydraulic automotive transmission or 
i miero-wave generator, ete. 

(4) Small parts and mechanisms of 
standard commercial or production 
quipment, such as bearings, gears, shock- 
mountings and micro-switches; or small 
amples of materials or products, such as 
plastics, strain-gages, or shaft couplings. 

(5) Specially constructed laboratory 
‘pparatus for demonstrating some prin- 


tiple of science, or for research. 


(6) Special displays of unsolved or 


partially-solved design problems, prefer- 
ably actual samples mounted on panels 
with suitable legends for arousing student 
interest and stimulating ingenuity. 


(7) Industrial displays of the type 
‘mmonly used in power shows, conven- 
Hons and expositions to illustrate or give 
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special prominence to some product or 
feature. May be mounted on cardboard 
or plywood panels, with legends or il- 
lumination. May be animated or statie. 

(8) Charts, drawings, prints, photo- 
graphs, or other pictorial displays of 
equipment, processes, and materials. 

(9) Charts and photographs depicting 
the organization and the activities or 
products of a particular company or in- 
dustry, expressly designed or appropri- 
ate for the information of engineering 
students. 

(10) Catalogs, instruction books, tech- 
nical journals, reprints, posters, house 
organs, and similar commercial literature. 

(11) Lantern slides of the 2-inch or 4- 
inch size, or 35 mm. strip film, for use in 
still projectors in lectures or meetings. 

(12) Sixteen mm. sound films of tech- 
nical or industrial subjects. 

(13) Dise or wire recordings of talks 
by outstanding leaders of industry, sci- 
ence, and engineering. 

(14) Lectures or informal talks by 
engineers or other representatives from 
industry, with or without visual aids or 
portable models. 


With a few obvious exceptions, the 
foregoing items may be classified as (a) 
Permanent, (b) Consignment, (c) Tem- 
porary, (d) Transient, or (e) Demon- 
strated, according to the circumstances 
under which they are delivered to the 
school : 


Permanent items refer to purchases or 
outright gifts which become the property 
of the school. 

Items supplied on a consignment basis 
may be retained by the school indefinitely, 
without charge, but the consignor retains 
title and may recover possession or may 
replace with another model at any time. 

Temporary displays will be available 
on loan for a period ranging usually 
from about two weeks to two months, 
possibly to be forwarded thereafter to 
another school. Freight charges may or 
may not be paid by the industrial firm. 

Transient displays will stop at each 
school only a day or two and will usually 
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be exhibited by a representative of the 
firm. Such displays may be mounted in 
a special truck, trailer, or railway car 
and may include the entire range of a 
company’s products or a special variety 
of educational displays. : 

Any of the items in these categories 
may be demonstrated by a factory repre- 
sentative, who may instruct the faculty, 
as well as the students, in the operation 
and features of the product. 


Uses and Limitations of Displays and 
Aids 


The full-size, permanent laboratory in- 
stallations of Item (1) are used to fa- 
miliarize the students with the basic 
types of engineering machinery, tools, 
and equipment by means of direct per- 
sonal experience in the operation and 
testing thereof and by writing formal 
reports of the tests and experiments. 
Such items are generally found in every 
accredited engineering college and are 
considered indispensable for effective in- 
struction. They are preferably, but not 
necessarily, operable. As a rule they 
should include up-to-date samples of 
latest models, but it is important to note 
that, where space is available, antiques, 
prototypes and older models are of very 
real value in depicting the evolution of 
a machine through successive stages. 

The costs of purchase, shipment, and 
installation constitute the chief limita- 
tion to the use of the equipment of Item 
(1) in the colleges. The amount of 
strategic laboratory floor space required 
may also be a major handicap. Obso- 
lescence is frequently a factor—many 
laboratories are using machines 50 to 75 
years old simply because they cannot 
afford to replace them with new models. 
The important feature of these permanent 
installations is that a course can be 
planned and built around them, using the 
same notes and experiments year after 
year. This is a great advantage in the 
saving of time, effort, and course ma- 
terial up to the point where the machine 
and the course become unduly obsolete. 
Consigned items of this type are of 
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virtually equal utility to the colleges 
provided they can be kept for sever) 
years, and, of course, the savings in first 
cost are a vital factor. On the other 
hand, temporary or transient items, with 
or without a demonstrator, suffer from 
the grave difficulty in scheduling them tp 
synehronize with other instruction or jn 
finding, time to squeeze them in at all 
without displacing other parts of the 
course. Nevertheless, such items can he 
of much value, especially if they can hk 
kept for several months or, better still 
if they can be anticipated and scheduled 
well in advance. 

The relatively small portable models, 
parts, and samples of Items (2), (3), 
(4), (5), and (6) are used by instruetoy 
on lecture platforms to illustrate their 
lectures. They may sometimes be ayail- 
able to students for individual or group 
examination and study, with or without 
an instructor present. When not in use, 
these items are often displayed in case 
or wall mountings in halls and labor 
tories. They are used by many first 
class colleges and should be used y 
more. They should not be too fragile or 
too heavy to carry. If too small, they 
are readily lost or appropriated, and it 
may be too difficult for a large class 
see them. Their value is usually a 
hanced if they can be cut away to shor 
internal construction without  spoilig 
the model, or if a duplicate intact mode 
is available. Colors should be vivid ani 
contrasting, especially in cut-away st 
tions. 

Small seale models, of the type usd 
so effectively by the museums of scient 
and industry in New York and Chicagi, 
offer the important advantage of saving 
in valuable floor space, but their costs 
usually prohibitive, especially in lots 
one. 

The various parts and components d 
Item (4) are of prime utility in machist 
design classes, although they are also vey 
useful in the laboratory. ‘ 

An outstanding example of the spedil 
apparatus of Item (5) is the “pread 
board” model of an automatic proc 
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entrol system recently demonstrated by 
Mr. G. F. Akins, of the Engineering De- 
partment of the Eastman Kodak Com- 
pny. Mr. Akins used large, readily 
visible components spread out over a 
szable white panel in conjunction with 
a recorder employing a roll-chart about 
ayard wide. A self-contained hydraulic 
system powered by a small electric motor 
represented the process to be regulated. 
The basic control elements were readily 
detachable and dismountable from the 
panel, so that various combinations could 
be substituted during the course of the 
lecture to illustrate the evolution of auto- 
matie control practice during the past 
three decades. The entire apparatus was 
st up on a lecture table and was plainly 
visible to an audience of 300. 

Another striking example of this kind 
of apparatus, but falling more into the 
category of Item (7), is afforded by the 
“‘Three-Dimensional Dynamic Graphics,” 
which are animated models about the size 
ofa grand piano, developed by James D. 
Mooney, President of Willys-Overland 
Motors, and displayed at the last 
AS.M.E. annual meeting in Atlantic City. 
These models graphically portray eco- 
tomic principles and business operations. 

The charts and other pictorial displays 
of Items (8) and (9) may be used to il- 
strate lectures and laboratory instruc- 
tion, or they may be framed and hung 
om the walls of classrooms, laboratories, 
halls, or offices. Items intended for use 
in lectures are rendered much more valu- 
ible if they are printed on durable 
paper, cloth, or cardboard, protected by 
t coating of transparent lacquer or 
plastic, or otherwise prevented from be- 
ming torn, rumpled, dog-eared, soiled, 
faded prematurely. Perhaps the size 
should be standardized to fit a single 
we of bracket, mounting, or frame. In 
ill cases bright colors add to the in- 
terest, attractiveness, and utility. Too 
much advertising material will meet with 
general disfavor. Captions and legends 
mentioning the company’s name or prod- 
ut should be conservative in a strictly 
technical rather than a commercial style. 
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Literature of the type listed in Item 
(10) has many uses in classes in machine 
design, industrial engineering, and vari- 
ous other subjects. 

The slides and strip film of Item (11) 
are favored by many teachers because 
they can quickly be edited in advance 
and ean be used to illustrate a lecture at 
exactly the desired points. They are, of 
course, relatively cheap and easy to 
handle. Moving pictures, although they 
ean be invaluable in bringing a scene 
and a story to the classroom, are in wide 
disfavor because of the difficulty of ap- 
praising them in advance. They con- 
sume valuable time, displacing lectures 
with more or less relevant material, and 
it is not always possible to count on their 
being available at the desired time. 
Much the same remarks apply to dise 
and wire recordings. Even in the case 
of visiting lecturers and speakers, it is 
of tremendous value to a school to have 
some advance appraisal from a qualified 
source of the content, pertinence, and 
merit of the presentation. 


Proposed Cooperative Plan 


From the foregoing it should be evr 
dent that what is needed in respect to 
all of these items is the establishment of 
a central office or clearing house to per- 
form and facilitate the following func- 
tions: 


1. Reduction of costs, particularly of 
the expensive special equipment, by 
ordering, building, and distributing in 
quantity lots. 

2. Facilitation of the consignment, 
routing, and scheduling of temporary and 
transient exhibits. 

3. Collection, cataloguing, and distri- 
bution of information to the colleges as 
to what is available from all sourees. . 

4, Appraisal and editing of all offer- 
ings, especially films, to inform the col- 
leges exactly what to expect in each item 
and to weed out unsuitable offerings. 

5. Collection, compilation, and publi- 
cation of comments from the colleges as 
to the reception afforded various items 
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and suggestions for their improvement 
(chiefly for the benefit of industry). 

6. Reduction of the tremendous amount 
of time and correspondence now devoted 
by individuals in all of the colleges in 
dealing with individuals in hundreds of 
industrial units in the constant search for 
any kind of aids. 

7. Encouragement of development and 
publicizing of more effective teaching aids 
by the annual award of a substantial 
prize, somewhat similar to the Westing- 
house award for the improvement of 
teaching. 


It is proposed that all of these func- 
tions be performed by an office at the 
national headquarters of the ASEH, 
manned by an Assistant Secretary with 
adequate clerical help. Initially, the 
work might be undertaken by a staff 
member of one of the colleges who would 
devote one half of his time to this activ- 
ity, assisted by a full-time clerk-stenog- 
rapher. The total annual expense, in- 
cluding printing costs and office supplies, 
should not exceed $15,000. It should not 
be too difficult to find thirty industries 
and other donors who would be willing 
to contribute an average sum of $500 
yearly for such a worthy cause. Or, 
since this is essentially a public service 
for the improvement of the education of 
engineers, it is quite possible that some 
philanthropic foundation might agree to 
support it. 

The new office would issue at least two 
types of publications, perhaps twice 
yearly: first, a catalog listing, classifying, 
and describing all offerings from various 
sources to the colleges and, secondly, a 
bulletin for the benefit of manufacturers, 
setting forth the total demand for new 
offerings and the general reaction to 
previous offerings. The scheduled itin- 


eraries for temporary and transient ex- 
hibits offered in the fall catalog might be 
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published in a supplement to the spring 
eatalog, or in separate bulletin§ to the 
colleges. These itineraries would, of 
course, be prepared by the firm offering 
each; they might be distributed through 
the new ASEE office or directly by the 
firm in a circular to the schools involved 
—depending chiefly upon the number of 
the latter. 

It is by no means intended that the 
new office should come between a manu- 
facturer and the colleges in such a way 
as to cut off direct contact where such 
contact is desired. The important thing 
is that this office shall make available 
a complete and up-to-date listing of all 
offerings and shall perform the services 
enumerated above for both industry and 
the colleges in the most appropriate 
manner. 

It is earnestly believed that such a 
system would soon pay for itself in say- 
ings to all concerned and in the vigorous 
stimulation that it would provide to the 
development and use of greatly improved 
teaching aids of all kinds. The present 
subcommittee and its successors would be 
available to assist in setting up and ad- 
vising the new office until it commenced 
to function smoothly, after which it could 
run itself with very occasional supervision 
from the Society administration. 

Comments from all interested parties 
will be welcomed. 

The writer wishes to express his grale- 
ful appreciation of the assistance rend- 
ered by Messrs. C. S. Haagenson, of 
Allis-Chalmers, Frank Kerekes, of ow 
State College, G. D. Lobingier, of West 
inghouse Electric, and A. B. Bronvel, 
of Northwestern University, in the prep 
ration of this report. These gentlemen 
represent the remaining members of tle 
Subcommittee on Industrial Displays ani 
Teaching Aids, appointed by Chairman/. 
C. McKeen of the Committee on Relatiots 
with Industry. 
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The Research Challenge in Aircraft Propulsion 
for the Universities 


By E. E. STOECKLY 


General Electric Company 


From the very beginning of man’s 
success in conquering the air, the propul- 
sive powerplant of the aircraft has been 
the principle limitation to the ajircraft’s 
speed, range, and load-carrying capacity. 
Thus, if we are to achieve and maintain 
a position of world leadership in the air, 
it is imperative that we assign to the 
propulsion problem a key position in our 
research and development programs. 

The development of aircraft propul- 
sion systems divides itself into three 
periods—the period of the reciprocating 
powerplant; the period of the air-breath- 
ing reaction powerplant; and the period 
of the non-air-breathing or rocket pro- 
pulsion powerplant. The first period, 
that of the reciprocating powerplant, 
embraces the entire interval of time from 
the very beginning of aeronautical devel- 
opment, when a converted automobile 
engine was used as a prime mover, up to 
the present time. The second period is 
that of the air-breathing reaction jet 
propulsion powerplant, beginning some 
ten years ago and developing very rapidly 
during the last five. This period should 
bring the solution of the major propul- 
sion problems falling within the scope of 
subsonic flight and in a more limited 
form in the transonic and lower super- 
sonic ranges. The limits of flight per- 
formance with this type of powerplant 
may possibly reach speed values well 
above sonic at flight altitudes of possibly 
60,000 feet and with a range possibly up 
to 10,000 miles. 

The period of the non-air-breathing or 
rocket propulsion powerplant useful prin- 
tipally for propulsion at supersonic 





flight velocities at high altitudes has just 
begun. Since this period is so near its 
beginning in research and engineering 
development and its potential possibili- 
ties so great, its outcome cannot be 
clearly foretold. For this reason it is 
hazardous to forecast the probable limits 
of performance that might be anticipated. 
Suffice it to say that speeds of several 
times that of sound, extreme altitudes and 
appropriate radius of action will be 
achieved. 


The Reciprocating Powerplant 


In view of the past development of the 
reciprocating powerplant and the present 
existing state of engineering knowledge, 
it does not appear that any grand ‘new 
fundamental improvements are to be ex- 
pected in the near future. During the 
past thirty years power demands for im- 
proved flight performance have risen 
from several hundred horsepower to 
several thousand horsepower. This has 
been achieved partly by improvements of 
the combustion process and by the use of 
higher grade fuels which makes it possible 
to increase more and more the output of 
a given cylinder, but it also was obtained 
in part by an increase in the number of 
cylinders. The growing knowledge of the 
thermodynamics of the engine, and the 
internal processes occurring in them, has 
resulted in decreasing specific fuel con- 
sumptions and decreasing specific weights 
for given output horsepowers. 

Both takeoff and altitude performance 
have been materially increased by the use 
of geared and turbosuperchargers, inter- 
coolers, aftercoolers, water injection, ex- 
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haust jets, ete. Engine cooling, particu- 
larly of the aircooled engine at altitude, 
has been a limiting factor. 

While not suited for high speed mili- 
tary aircraft, the reciprocating engine, 
particularly when properly compounded 
with turbo elements, will continue to play 
a most important part in the transport, 
cargo, and moderate speed long range 
bomber fields. Its principal long range 
future may very well turn out to be a 
high pressure topping unit for turbo-ele- 
ments. 

Gas Turbine Powerplants 


As improvements in the aerodynamic 
characteristics of the airplane coupled 
with increased engine output have com- 
bined to increase steadily the speed, range 
and altitude characteristics of aircraft, 
the proper evaluation of the propulsion 
system becomes more and more impor- 
tant. 

The higher military aircraft speeds 
have resulted in lower propeller efficien- 
cies and increased air intake and power- 
plant nacelle drags, to the point where 
the net thrust that a reciprocating engine 
powerplant delivers back to the aircraft 
frame becomes increasingly a smaller 
part of the gross engine output. 

It was the recognition of this fact some 
ten years ago that prompted the devel- 
opment of air-breathing reaction jet 
propulsion powerplants. As used here 
the term refers to all jet propulsion 
powerplants in which the oxygen re- 
quired to burn the fuel is taken from the 
surrounding atmosphere. Strictly in- 
terpreted this definition would also in- 
clude the reciprocating engine powerplant 
in which the jet is produced by the pro- 
peller. Such a plant is not included as 
it has already been discussed. 

As aircraft flight speeds approach 
sonic values, additional increases in speed 
will only be possible if the individual 
factors causing losses are separately 
considered and everything possible done 
to minimize their effects. Thus, if the 
maximum in aircraft performance is to 
be obtained it is imperative that the pro- 
pulsive powerplant designer concern 
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himself not merely with the net output 
of the engine, but also with the net ef. 
fective thrust transmitted to the main 
aircraft structure. This effective thrust 
is obtained by subtracting from the gross 
engine output its own ram drag, cooling 
air drag, powerplant nacelle drag, and 
the interference drag caused by the ad- 
dition of the engine nacelle to the wing. 
If the engine is not placed in a separate 
nacelle its proportional increase in the 
drag of the main fuselage or other hous- 
ing must be charged to the engine. As 
engine weight and shape change so also 
must the weight and possibly the shape 
of the wing structure and the landing 
gear necessary to support the additional 
weight. Higher specific fuel consump- 
tions require not only the increase in fuel 
but also added fuel tanks, space and 
added plane structure to carry them, 
This added weight requires added engine 
power and fuel to carry it for a given 
range and pay load. 

That these factors become more and 
more important as aireraft speeds in- 
crease was clearly demonstrated recently 
in a very careful analysis of a new high 
speed plane. Two engines were consid 
ered. The one of lighter weight, higher 
thrust, larger frontal area and somewhat 
higher specific fuel consumption ap- 
peared at first to be the better choice. 
When all factors were properly evaluated, 
however, the better altitude specific fuel 
consumption and greater inlet efficiency 
of the heavier engine more than offset 
the apparent advantage of lower weight 
and higher thrust rating and resulted in 
a plane with higher top speed and 
greater range. For other applications 
under different circumstances the resulls 
could have been entirely different. Thus 
we see the ever-increasing coordination 
that must exist between the powerplant 
designer and the aircraft designer 2 
order that the two may be tailored for 
each other’s needs. As flight speeds it 
crease the characteristics of engine 
themselves change. Thus, under differ 
ent conditions different types of power 
plants show up more favorably. 
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Turbine Propeller Powerplants 


For the lower aircraft speeds and com- 
peting with the reciprocating engine is 
the turbo-propeller engine which gen- 
wally consists of a simple, open cycle 
gs turbine, driving a conventional pro- 
peller. At average flight speeds opti- 
mim performance is generally attained 
when about one quarter of the output is 
taken in the form of exhaust jet reac- 
tion. This division of power helps to 
decrease the weight and size of the tur- 
bine and exhaust system. When built 
with comparatively high component 
dliciencies, at reasonable pressure ratios 
and for turbine inlet temperatures that 
ae today feasible, its specific fuel con- 
sumption approaches or equals that of 
the simple reciprocating engine, particu- 
larly at full load where its specific fuel 
ensumption is at its lowest value. Com- 
pared with the reciprocating engine it is 
wally lighter in weight, presents less 
frontal area, occupies less space and 
requires little or no cooling air. Al- 
though its smaller frontal area and lack 
of cooling air requirements makes pos- 
sible smaller and lower drag engine 
nacelles which increases the effective 
output of a powerplant, it suffers from 
the same loss of propeller efficiency as 
does the reciprocating engine as flight 
speeds increase. While present day re- 
tiprocating engines appear to be ap- 
proaching a practical power limit, turbo- 
propeller engines are entirely feasible 
in considerably larger capacities. This 
fact may be a very important one in the 
future existence of the simple open 
ele turbo-propeller engine. The big- 
gest development need on this powerplant 
8 to still further improve its fuel 
eeonomy. 

Some thought and study has been 
given to cycle modification that can be 
wed to increase the overall performance. 
Compressor intercoolers, turbine inner- 
stage reheating, and exhaust heat ex- 
changers have been considered, but until 
tesearch and development can improve 
the performance of these new elements 
above what they are now, they are of 
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doubtful value on aircraft installations. 
In general, the price paid in inereased 
cycle pressure drop, weight, frontal area, 
cooling air drag, and added complications 
does not justify the probable gains. 

Another promising hope is the use of 
basically higher effective temperature 
cycles. The present state of our ma- 
terials development will not allow us to 
operate steady state at appreciably 
higher temperatures than we now do. 
Many ingenious cooling systems have 
and are being tried both here and abroad 
for cooling of both the diaphragm and 
the turbine blading. 

The Otto engine operates on a high 
temperature cycle without actually get- 
ting any of the parts up to the peak 
temperature. This is accomplished by 
compressing relatively cool air and ex- 
panding high temperature gases in the 
same cylinder, thus exposing the metal 
alternately to low and high tempera- 
tures. Because of the short exposure 
time the metal assumes an intermediate 
temperature. This suggests that we re- 
place the constant pressure combustion 
chamber by a reciprocating engine. The 
power output of the reciprocating engine 
could then be geared to either the com- 
pressor or the propeller. The capacity 
of a given engine should be high because 
of the high pressure level. Other modi- 
fications might be the use of a free- 
piston or crankless swashplate type 
engine in which the net output results in 
delivering the gases to the turbine at a 
higher pressure than received from the 
compressor. A possible way of accom- 
plishing the purpose of the free-piston 
engine and yet avoiding many of its 
complications is the use of the recently 
announced Brown-Boveri comprex in 
which compression of the air and expan- 
sion of the hot gases is accomplished -by 
the ingenious use of pressure waves 
taking place in cells of a rotating drum. 
Because of its nature, this may have to 
be a device useful principally as a base 
load powerplant. Another possibility is 
that of superimposing the Karavodine 
or pulse jet cycle on top of the Brayton 
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eycle. This would result in replacing 
the present constant pressure combus- 
tion system by one more nearly approach- 
ing constant volume combustion. The 
problems of valving, combustion and 
turbine performance under the variable 
conditions remain to be solved. 

The approach to the problem of achiev- 
ing the benefits from such improved 
cycles without paying unduly in terms 
of weight, space, frontal area, reliability 
and mechanical complications is con- 
tinuously being pursued by development 
and research engineering. 


Turbo-Jet Powerplant 


The most popular currently used re- 
action powerplant is the turbo-jet en- 
gine. This engine generally employs the 
open gas turbine cycle taking its power 
output in the form of jet reaction of 
the exhaust gases rather than mechanical 
power from the turbine. In such a 
eycle the absolute jet velocities are such 
that the cycle compares favorably in 
performance at flight speeds of 400 miles 
per hour and higher when compared to 
turbo-propeller and reciprocating engine 
performances. At such speeds where 
the flight velocity becomes a bigger pro- 
portion of the jet velocity the over-all 
performance increases and the turbo-jet 
rapidly overtakes and exceeds the per- 
formance of the other powerplants. The 
major portion of contemporary effort has 
been directed to the improvement of this 
basic cycle. 

Improvements in the efficiency of com- 
ponent elements will always help to im- 
prove both the specific fuel consumption 
and the capacity for a given frame size. 
As development progresses and efficien- 
cies get higher, gains will become in- 
creasingly more difficult to attain without 
paying unduly in weight and space. For 
given component efficiencies and turbine 
inlet temperatures, gains, particularly in 
design specific fuel consumptions, may 
be made by increasing the pressure ratio 
up to a certain value, beyond which 
losses appear. Present day permissible 
turbine inlet temperatures and attainable 


RESEARCH CHALLENGE IN AIRCRAFT PROPULSION 








component efficiencies still are below opti- 
mum pressure ratio values. The chief 
hazard in higher pressure ratios lies jp 
the fact that it is increasingly difficult to 
control the matching of compressor and 
turbine elements as pressure ratio is jp. 
creased. Peak efficiencies, particularly 
of the high pressure ratio compressors, 
usually lie close to the stall limits. 1 
meet off-design operating conditions the 
designer is forced to design for operation 
below peak efficiencies or by other means 
must artificially avoid operation in the 
stall region. Particularly the most diff. 
eult conditions are those of starting, part 
speed operation, and acceleration. Pres- 
ent knowledge of the design factors in 
axial flow compressors that control the 
location of the stall line in relation to the 
peak. efficiency lines is still so limited 
that its location and shape is a matter of 
experimental determination rather than 
by deliberate design. This will continue 
to be true until research and analysis de- 
velops a more complete and exact design 
theory for the axial flow compressor, 
For given plane speeds, compressor pres 
sure ratios, and component efficiency 
characteristics, there is a definite turbine 
inlet temperature for minimum speeifie 
fuel consumption. For present day 
speeds, pressure ratios, and component 
efficiencies, minimum specific fuel cor 
sumptions are attained at less than max- 
mum permissible turbine operating tem- 
peratures. Thrust capacities, however, 
always increase with turbine inlet temper 
ature so the designer is generally foreed 
to compromise. As the cycle pressutt 
ratio increases the optimum turbine inlet 
temperatures for minimum specific ful 
consumption also increases. Thrust & 
pacities, however, are affected only int 
minor way by pressure ratio. 

To improve the performance of th 
turbo-jet engine at low airplane speeds 
various forms of thrust augmentation 
have been used. These include rota 
augmenters, ducted fans, and divided 
flow cycles. All have as their purpo® 
the moving of a greater mass of air até 
velocity more nearly approaching thi 
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of fight. In a sense they become a cross 
between the open propeller of the turbo- 
propeller engine and the pure jet of the 
tarbo-jet engine. The addition of such 
devices has, in general, been effective in 
reducing the specific fuel consumption at 
low air speeds but become a distinct loss 
at higher plane speeds. In general, they 
increase the weight and frontal area for 
agiven capacity and because of their 
higher air flow per pound of thrust be- 
cme more sensitive to ram efficiency. 
The aireraft speed at which such augmen- 
tation schemes change from a gain to a 
loss can be partially controlled by the 
ratio of air augmentation, pressure ratio 
of the cycle, and operating temperatures. 

Our imagination is still intrigued by 
the possibility of adaptation to the turbo- 
jet engine of many of the schemes sug- 
gested for the turbo-propeller engine. 
Theoretically, gains can be shown by re- 
placing the constant pressure combustion 
system, by reciprocating engines, pres- 
sure-raising free-piston gas generators, 
and by the use of pulse-jet and comprex 
eyeles. 


Ram Jets and Pulse Jets 


A third form of air-breathing reaction 
powerplants are those without rotating 
parts depending upon ram or wave mo- 
tion pressure for the compression part of 
the eyele. The principal illustrations of 
these types are the athodyd or ram-jet 
and the pulse-jet cycle. Because of the 
peculiar characteristics of specific fuel 
consumption and thrust with speed of the 
tam jet, its principal field of application 
is at high speeds and high altitudes on 
tireraft or devices which must be 
launched or started by other propulsive 
means. 

Having touched briefly on the various 
forms of propulsion systems, we should 
take stock at this time of what can be 
acomplished with them, what is it that 
we would like to accomplish, and lastly, 
what is the research and engineering de- 
velopment challenge that must be met 
if we are to achieve our desired goal. 
Obviously, because of military restric- 
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tions, the latest developments and accom- 
plishments cannot be completely revealed. 
For the purpose of this paper an analysis 
prepared by Dr. Neugebauer of the 
Aeronuatical Research Establishment at 
Munich for the German Air Ministry will 
be helpful. This report, first issued on 
March 14, 1945, is essentially the best 
German evaluation of the engineering 
possibilities at the time of V-E day and 
an evaluation of the possibilities that 
continued research and development 
might have produced for them. As the 
Germans were developmentwise somewhat 
ahead of us in some of these new propul- 
sion systems, the picture presented is 
probably not too far in error today. 
Figures 1 to 5 inclusively sum up briefly 
the speed and range characteristics at 
constant flight altitude of propulsion sys- 
tems as given in the German reports. 
The comparison between the different 
propulsion systems is made on the basis of 
ton-miles of armament or cargo that can 
be transported per ton of fuel consumed, 
at various plane speeds, ranges, and alti- 
tudes. While it is realized that to attain 
maximum range with a given aircraft, 
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actual obtainable ranges will then tend 
to be somewhat more than is shown on 
the chart. This, however, will be par- 
tially compensated for by the loss of 
range resulting from time taken to climb 
to altitude and to descend. The cusps 
in the ton-miles per ton of fuel curve 
particularly noticeable in the chart for 
40,000 feet altitude are explained as fol- 
lows: For the portion of the curve below 
the cusps, the range is determined by 
takeoff conditions—for the portion above 
the eusps, by wing-loading and landing. 
In general, these charts show that very 
long ranges can be attained at this time 
only by compounded reciprocating en- 
gines and low flight speeds. The recipro- 
eating engine loses its advantage to the 
turbo-propeller engine when flight speeds 
reach 350 miles per hour and higher. At 
speeds above 400 miles per hour at sea 
level and at 500 miles per hour at 40,000 
feet altitude the turbo-jet predominates 
the field. The ram jet is of little impor- 
tance except at speeds above sonic and at 
high altitudes. 

Outstanding in these charts is the small 
significance which the turbo-propeller 
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engine appears to have at all altitudes, 
As research and development progress 
and the specific fuel consumption of the 
turbo-propeller engine is improved, its 
region on the chart may increase. Hoy. 
ever, it will be recognized that many de. 
velopments in materials and in com. 
ponent efficiencies which would improve 
the turbo prop cycle may also be appli- 
cable to the improvement of the turbo-jet 
engine. It may well be, therefore, that 
the future may bring about a displace. 
ment of this area rather than any large 
change in its relative size. 

At the end of the last war it was the 
belief of those in Germany directing the 
research and engineering development of 
propulsion systems that the reaction jet 
propulsion powerplant essentially in the 
form of the turbo-jet engines with neces- 
sary modifications could eventually be 
developed for speeds somewhat above 
sonic at altitudes up to 65,000 feet, and 
for ranges up to 9500 miles. These may 
seem as ambitious goals to shoot for and 
it is certainly true that we are still a long 
way from attaining them. It is, how 
ever, my firm belief that we will med 
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the research and engineering develop- 
ment demands before us and that these 
gals will not only be met, but exceeded. 


Research and Development Problems of 
the Future 


Before closing, I would like to examine 
inmore detail a few of the research and 
development problems facing the designer 
intrying to improve the present day pro- 
pulsion powerplants. 

There is a tremendous premium on size, 
wight, performance, and reliability in 
tireraft gas turbines. It was adequate 
for the first erude engine to design pri- 
warily for high component efficiencies. 
In successive designs more and more air 
foy must be crowded through the same 
witer envelope in efforts to obtain more 
output from the same size package. This 
pressure for increased output per inch of 
diameter and per pound of weight and 
vith improved component efficiencies at 
ligher pressure ratios per stage requires 
‘onstant and imaginative research and 
design thinking and application. 

The problems faced in these efforts de- 
mand the development of more advanced 
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theoretical and research techniques. Ana- 
lytical means for treating truly three-di- 
mensional flows both subsonic and 
supersonic within arbitrary boundaries 
are particularly needed. Little is known 
about the analysis of losses in wakes due 
to boundary layer growth and shed 
vorticity. 

There does not exist at the present time 
a completely adequate theory of the axial 
flow compressor for accurately determin- 
ing the flow characteristics around each 
blade and its resultant forces. The 
aerodynamic problem involves flow 
through lattices and it must take into 
account the three-dimensional nature of 
the flow and the effect of viscosity and of 
compressibility. At present we have 
practically little knowledge that is basic 
concerning the relative merits of various 
blade profiles now used in axial flow 
compressors. Basic design data have not 
yet been developed upon which to de- 
sign a superior profile shape for a grid 
of airfoils. We need an airfoil for grids 
which parallels the role of the laminar 
flow airfoil used for airplane wings. It 
is pertinent to point out that the develop- 
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ment of the laminar flow airfoil did not 
come about by hit-and-miss methods, but 
rather by the systematical analytical 
treatment of new theories of turbulence 
and boundary layers, and this was as- 
sisted by the development of the low 
turbulent wind tunnel and by the crea- 
tion of techniques for designing profiles 
to suit arbitrary pressure distributions. 

Although the combustion system is a 
very important part of our present day 
gas turbines, our knowledge of the kinet- 
ies of combustion is so limited that pres- 
ent day combustion chambers are de- 
veloped almost completely on an empirical 
and ecut-and-try basis. 

A much better fundamental knowledge 
of the processes of combustion and the 
conditions surrounding it is imperative 
if we are to overcome the difficulties of 
increasing heat releases up to the twenty 
and even to forty million BTU’s per cubic 
foot per hour level necessary in engines 
of the future. The difficulties are not 
just those of obtaining the heat release 
in a given volume but also of obtaining 
highly efficient stable operation over a 
wide range of operating conditions, 
damping or elimination of high frequen- 
cies pulsations, obtaining proper gas 
temperature distributions, and cooling of 
chamber parts, and other problems. 


Development of Gas Turbine 


The one éomponent whose development, 
more than any other, delayed the attain- 
ment of the gas turbine on a practical 
basis, was the turbine itself. 

Its design encompasses the sciences of 
aerodynamics, metallurgy and elasticity. 
As the turbine design art continues to 
grow the complexity of the new and diffi- 
cult problems that arise emphasizes the 
need for more effort in these fields. 

New and more rational flow theories 
have been contributed by the aerody- 
namist. Their application to turbine 
design has yielded a slight improvement 
in performance over older and less exact- 
ing theories. However, most of the 
losses developing in the fluid as it flows 











through the rotor are chargeable to the 
peculiar behavior of the fluid along the 
channel walls. Our knowledge of boup. 
dary layer behavior and secondary floy. 
losses for grids or blades in loge 
proximity is indeed scanty. Continne 
intensive research and development ar 
necessary if we are to achieve maximum 
efficiency in the transfer of energy be. 
tween the fluids and the rotor. 

The problem of compressibility is yet 
to be dealt with satisfactorily. Mathe. 
matical formulation of the physical lays 
governing the flow of gases at high 
velocities is well known. Application of 
these laws, however, in their full effee. 
tiveness to turbine design is still in its 
infaney. 

Methods are now in the process of de 
velopment for designing turbine blading 
according to these more exacting laws 
Although they ignore the presence of 
boundary layer effects, suitable judgment 
will achieve designs more favorable to 
small losses in the boundary layer. At 
present they will predict the flow cond- 
tions only for the design point. Recours 
must be made to cruder methods to evalu. 
ate off-design conditions. These off-de 
sign points are now being studied by 
graphically plotting the flow field. hb 
troduction of some novel mechanical aids 
considerably reduces the human element 
and produces satisfactory results that ar 
substantiated by tests. 

The gas turbine is continually beig 
called upon to operate at higher ani 
higher temperatures. Here the metil 
lurgist must come to the rescue with nev 
materials that have superior physiel 
properties at elevated temperature 
Some gains can be made by known meh 
ods of blade cooling but the complexiy 
and losses brought into play by some d 
these methods seem to emphasize the i 
portance of metallurgical development 

One of the most pressing needs at ti 
present time is an extended theory @ 
elasticity that can be applied to the dé 
sign of turbine blading. Our prestll 
knowledge requires that empirical met 
ods be employed to study vibratory 
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dresses. An imposing array of such 
problems are begging for talent to 
garch out the solution and advance the 
gt of aircraft gas turbine designs to 
new horizons. It is indeed a great chal- 
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lenge to our engineering educational in- 
stitutions not only to carry out necessary 
research, but also to train the personnel 
capable of the solution of such problems 
as we have reviewed here. 


College Notes 


Nearly 600 sources of 16 mm. films for 
teachers and school administrators are 
listed in a 28-page directory recently is- 
sued by the Office of Education, Federal 
Security Agency. The listing of film li- 
braries is based on answers to inquiries 
gnt to film libraries, visual education 
dealers, and other film distributors of 16 
mn. films. Each distributor listed has 
indieated (1) that he loans or rents films, 
(2) that he wishes to be listed, and (3) 
special restrictions or limitations on his 
distribution of films. Copies of the di- 
rectory, entitled “A Partial List of 16 mm. 
Film Libraries,” are available without 
cst from the Visual Aids Section of the 
Office of Education, Federal Security 
Agency, Washington 25, D. C. 


Several members of the ASEE con- 
tributed heavily to the success of the In- 
ter-Professions Conference on Education 
for Professional Responsibility, held last 
April at Buck Hill Falls, Pennsylvania, 





and they have written important chapters 
in the recently published Carnegie Press 
story of the Conference, “Education for 
Professional Responsibility.” The story 
is told in “proceedings” form with papers 
printed as they were presented during 
that significant three-day meeting of edu- 
eators from the fields of engineering, law, 
business, medicine and theology. 


Engineering spokesmen include Harry 
S. Rogers, President of Brooklyn Poly- 
technic; B. Richard Teare, Jr., Head of 
the Department and Buhl Professor of 
Electrical Engineering at the Carnegie 
Institute of Technology; and Elliott Dun- 
lap Smith, the Provost and Maurice Falk, 
Professor of Social Relations at Carnegie. 


The appointment of Dr. William von 
Fischer as Head of the Department of 
Chemistry and Chemical Engineering at 
Case Institute of Technology to suc- 
ceed Dr. Carl F. Prutton was announced. 














Postgraduate Education for U. S. Navy Personnel’ 


By CAPTAIN H. A. SPANAGEL, U. S. Navy 
Superintendent, U. S. Naval Postgraduate School, Annapolis, Maryland 


I deeply appreciate the opportunity to 
speak to the members of this Society and 
their distinguished guests to acquaint you 
with a few aspects of the Naval Educa- 
tional program as it applies to engineer- 
ing education. 

In recent years we have read many 
articles and have heard many speakers 
discuss scientific research and develop- 
ment, technology, nuclear physics, jet 
propulsion, bacteriological warfare and 
a number of other scientific subjects re- 
lating to national defense but very little 
has been said in regard to education as- 
sociated with these matters. It is com- 
monly accepted that the education of 
individuals to deal adequately with such 
matters will ensue from previous prac- 
tices and without giving special consid- 
eration to it, that normal peacetime 
objectives of engineering education will 
suffice for national security in the future 
as they have in the past. During a war, 
all citizens of our Nation are mindful of 
the military applications of science and 
technology as evidenced by the flood of 
suggestions and proposals received by 
the Armed Services. However, the char- 
acter of the suggestions and the utility 
of them are usually commensurate with 
the technical education of the donor and 
with his knowledge of military require- 
ments. Too frequently the suggestions 
are based on commercial or industrial 
experience, a natural attitude since the 
engineering education normally gained 
by the individual is slanted to the needs 
of industry. Engineering educational re- 


* Presented at the General Session of the 
Annual Meeting, Austin, Texas, June 18, 
1948, 
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quirements for national security ar 
seldom considered or emphasized in de. 
signing civilian engineering curricula 
Military aspects of engineering oecer 
incidentally, without design, an expected 
result considering: the greater  streg 
which has been placed on the needs of 
industry during times of peace. Never. 
theless the educational requirements for 
national defense and security also must 
be recognized and appropriate provisions 
must be made. 


Correlation of Engineering Education 
and National Defense 


The correlation of Engineering Edue- 
tion to National Defense and to prepare 
tion for national security is seldom 
viewed in its proper perspective. Ht 
fective engineering education is mor 
essential to national security today 
than ever before. Furthermore, the 
growing complexities of science under 
lying engineering, has brought abouts 
definite trend toward the scientific ani 
basic approaches to engineering edue- 
tion and away from the utilitarian & 
pects. No longer will training in m 
nipulation alone be totally sufficient. I 
engineering education greater emphasis 
must be placed on the fundamentals ani 
components of it on a higher educational 
level must be included in the curricil 
as the basis for military preparednes 
Likewise research and development mus 
be embodied in the program as they a 
terms synonymous with higher educatién 
in engineering. One cannot readily & 
achieved without including the others 
Effective national security cannot & 
gained without all of these importat 
factors. 
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The future security of this Nation will 
depend on the effective development of 
the minds of the young men who are now 
attending educational institutions and 
yho will be the leaders in the years to 
ome, leaders not only in a military 
gnse, but also leaders in the fields of 
gience and engineering. Preparation of 
the minds of these young men is deeply, 
if not more important to the national 
defense than is the acquisition of ma- 
terials, the current expansion of the 
Armed Forces, the building up of stock 
piles of strategie materials and any other 
factors which will enhance the defensive 
strength of this Nation. Without the 
know-how to utilize to best advantage the 
many elements of strength, very little in- 
surance will be gained as protection from 
a possible national calamity. Speaking 
of the term “leaders,” many of us are 
inlined to accept literally the term 
“horn leaders.” Real leaders are seldom 
ifever born. They are developed by edu- 
ation and experience. This develop- 
ment process is not a short one, it is one 
that must be anticipated by many years, 
aterm of years several times longer than 
is required to build the largest aircraft 
carrier, a battleship or other material 
onstruction by man. We must build 
tlucationally now for the future; ade- 
quate engineering education must be 
considered as a primary prerequisite for 
future national security. 

World War II served as a concrete ex- 
ample of the benefits of education in this 
country. The educational level of the 
men and women actively engaged in that 
major struggle was higher than in any 
previous war. The educational back- 
ground and training of the privates in 
the Army and the Air Force and the 
amen in the Navy gave additional 
strength to our Armed Forces. They had 
better understanding of the problems 
involved. They knew what to do and 
how to do it. Also in the higher echelons 
of education, the scientists and technolo- 
gists contributed more to the successful 
conclusion of the war than ever before. 
Their contributions and assistance were 
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indispensable. The influence of science 
and technology in war was never more 
pronounced or effective. The essential 
role of science in warfare was seen with 
inereasing clarity. There is no doubt 
that the future holds even greater prom- 
ise of the important role of science and 
engineering. The development of new 
weapons for the future will probably de- 
termine the total strategy of wars. 
These thoughts alone warrant the com- 
plete and thorough preparation of the 
minds of young men of today, mental 
development to the highest levels of learn- 
ing for students possessing the proper 
aptitude. The results of this prepara- 
tion will be more decisive than ever be- 
fore. We are living in an age of science. 
We must keep abreast of progress and 
anticipate the needs of the future by 
building on a firm educational foundation 
to ensure the security of our Nation. 


Influence of Government Sponsored 
Research 


Many of us fully understand the pro- 
found influence of engineering education 
on industrial development in this coun- 
try. Evidences of this influence are 
before us constantly. The demands of 
industry for men and materials have 
promoted the growth of engineering edu- 
cational institutions and the quality of 
education to a major extent. Sponsor- 
ship of research and development by 
industry has benefited colleges and uni- 
versities academically as well as financi- 
ally. The Armed Forces likewise have 
had an influence on the quality of engi- 
neering education. In recent years, they 
have sponsored far reaching projects in 
research and development. The Navy is 
no exception in this respect and it is well 
that it should not be. Actually the 
Navy is the largest and the most highly 
technical organization in the world to- 
day. Its manifold and varied interests 
in science and technology surpass all 
other organizations. In engineering, di- 
rect applications meeting the needs of 
the naval service, involve all fields of 
engineering and include all of the sci- 
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ences. Also like industry the Navy must 
promote engineering education and de- 
velop service personnel to meet its 
particular needs. Naval personnel must 


have educational backgrounds to fit them . 


for the duties they are required to per- 
form, duties which demand a knowledge 
of the various forms of engineering as 
well as knowledge of naval professional 
subjects. 

The technical character of the Naval 
Organization may be represented by a 
study of the educational background of 
its personnel. Among the 14,060 com- 
missioned line and engineering duty only 
officers, excluding Supply, Medical and 
Dental Officers and Chaplains, there are 
7,049 who hold degrees of Bachelor of 
Seience in Engineering or related fields, 
1,853 Masters of Science and 8 Doctors 
of Philosophy or Doctors of Science. 
These numbers represent 50 per cent, 
12.8 per cent and .05 per cent of the total 
number considered. If the civilian em- 
ployees of the Navy Department and the 
enlisted personnel were included in this 
study, the numbers would be increased 
considerably. 


Plans for Higher Education 
At this point it is appropriate to dis- 


cuss how these results have been gained,. 


what plans exist for promoting higher 
education for naval personnel and the 
role of the U. S. Naval Postgraduate 
School in the overall educational pro- 
gram. 

Understanding of the function of the 
Naval Postgraduate School in promoting 
engineering education within the Service, 
may be gained by a brief review of the 
School’s historical background and by 
an explanation of the conditions which 
prompted its establishment. In 1909 
when it was founded as a department of 
the United States Naval Academy, it 
was created to provide additional engi- 
neering education to fill the needs of the 
Service at that time. Then, as is the 
case today, the Naval Academy curricu- 
lum ineluded instruction in several fields 
of engineering but did not permit 





majoring in any one field. The sty- 
dents gained most of the basic funda- 
mentals in engineering, but time did not 
permit them to advance much further, 
The demands for specialization ocea- 
sioned by the advent of radio, by ad- 
vanees in electrical and marine engineer- 
ing and by current developments in the 
field of naval architecture could not be 
satisfied by modifying the Naval Aecad- 
emy curriculum and something higher 
than undergraduate work was required. 
Furthermore, it was generally accepted 
that specialization should follow a period 
of seagoing experience. The result was 
the establishment of the Postgraduate 
School. During the early years of its 
existence only part of the postgraduate 
instruction was carried out at the School; 
the remainder was gained by residence at 
a cooperating civilian institution. This 
same policy remains in effect today. 
Full advantage is taken of the facilities 
and capabilities of civilian institutions 
where our special needs can be satisfied. 

Since 1909 the scope of instruction 
has been expanded in each field of engi- 
neering, additional engineering  cur- 
ricula have been established and the 
enrollment in the Postgraduate Sehool 
has been increased manifold to keep 
abreast of the progress within the 
Service. Initially ten student officers 
were enrolled in a course in Electrical and 
Mechanical Engineering. From _ that 
start, the School has grown steadily. At 
the present time we are providing i- 
struction at the Postgraduate School in 
Annapolis to about 400 students in 4 
different engineering courses, each de 
signed to meet a particular objective 
The subjects taught under the several 
courses include: Aeronautical Engineer 
ing, Chemistry, Communications, Tactics 
Crystallography, Mineralogy, Electrical 
Engineering, Electronics Engineering, Iv 
dustrial Engineering, Foreign Languages, 
Mathematics, Mechanics, Mechanical Engr 
neering, Meteorology, Metallurgy, Marine 
Engineering, Ordnance and Gunnery, and 
Physics. In addition, the Postgraduate 
School is directly. responsible for tht 
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yiministration of graduate work for ap- 
proximately 500 student officers attend- 
ing 31 different colleges and universities. 
Since the majority of our student offi- 
ers up to the present time have been 
graduates of the Naval Academy, the 
content of the Naval Academy ecurricu- 
lum has greatly influenced the design of 
postgraduate curricula. As I _ have 
tated before, no graduate of the Naval 
Academy majors in a particular form of 
engineering; hence, specialization in a 
feld of engineering first requires supple- 
mental instruction paralleling the junior 
ad senior work in engineering in civilian 
institutions. This our postgraduate stu- 
dents receive, then they are advanced to 
graduate study embracing the prerequi- 
tite subjects for graduate work at co- 
qperating institutions or to complete the 
prescribed courses at the Postgraduate 
School. The required undergraduate 
phases of instruction are completed in 
lss than one year. The advanced work 
fo meet the requirements for a graduate 
degree require one or two additional 
years. 


Navy Postgraduate School 


The position oceupied by the Post- 
graduate School in engineering educa- 
tio was recognized by the Congress in 
145. It was previously contended that 
the quality of education at this School 
was comparable to that in civilian insti- 
tutions and that the accomplishments of 
the students should be recognized by the 
ward of appropriate graduate degrees. 
this view was supported by a committee 
of Deans of Engineering which visited 
the School in June 1945 and made a sur- 
vey of the academic work. The final re- 
silt was the enactment of Public Law 
No. 250, 79th Congress, approved by the 
President on 7 December 1945 and au- 
thorizing the award of appropriate 
Masters and Doctors Degrees in Engi- 
leering and related fields. The rules 
md regulations approved by the See- 
tary of the Navy and governing the 
‘ward of graduate Degrees parallel those 
for qualification in civilian engineering 
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institutions. To qualify for a Masters 
degree in engineering or related fjelds, 
the candidate is required to complete a 
prescribed course of advanced study 
while in residence for at least two years, 
comprising not less than _ thirty-two 
semester hours clearly of graduate level 
and including not less than four hours 
of advaneed mathematics. In courses 
carrying graduate credit he must attain 
an average of B or a quality point rating 
of 2.0 and he may be required to pass 
an oral examination either in defense of 
his thesis or upon the basic technology 
of his major field. These requirements 
which must be met by candidates for 
graduate degrees are slightly more 
stringent than in other institutions, a 
fact substantiated by an advisory com- 
mittee appointed by the American Coun- 
cil on Education which made a survey 
of the Postgraduate School activities in 
May, 1947. The first awards of Master 
of Science Degrees were made to a group 
of candidates in Engineering Electronics 
in June, 1947. Thirty-five additional 
awards were made this year to graduate 
students in Aerology, Electrical Engi- 
neering, Engineering Electronics and 
Mechanical Engineering. 

The academic year at the Postgraduate 
School begins the latter part of July and 
consists of four terms of ten weeks each. 
An additional week is interposed be- 
tween the first and second terms, and 
between the third and fourth terms for 
special seminars in appropriate subjects. 

Applicants for engineering courses 
are selected on the basis of their under- 
graduate work with special attention 
given to results attained in Mathematics, 
Electricity and Physies and on their 
professional records and _ experiences 
during their commissioned service. We 
are at present negotiating with the Edu- 
cational Testing Service and expect to 
enter into a contract with that organiza- 
tion to design and administer appropriate 
tests for all applicants to establish the 
quality and aptitude of the students en- 
rolled. We also have contracted with 
the University of California at Berkeley 





108 


to develop and administer correspondence 
courses in Mathematics, Mechanics and 
Physies to serve as refresher courses in 
these subjects for all selected and ac- 
cepted applicants 
that the tests and correspondence 
courses I have mentioned will definitely 
enhance the quality of students enrolled 
and permit more rapid advance to work 
on a graduate level. These steps may 
even permit a reduction in the length of 
each course, a matter of no little interest 
to the Navy Department. 


Professional Education 


In addition to instruction in the fields 
of engineering, the Naval Postgraduate 
School also serves importantly in the 
professional education of naval officers. 
Actually, in terms of numbers enrolled, 
instruction in strictly naval professional 
courses comprises at the present time a 
major portion of the School’s activities. 
As the result of recommendations made 
by special boards appointed by the Navy 
Department prior to 1927, the Depart- 
ment recognized the need for postgradu- 
ate instruction in professional subjects 
and directed the establishment of a Gen- 
eral Line course to supplement previ- 
ous undergraduate instruction received 
at the Naval Academy and to confirm 
seagoing experience gained during the 
period since graduation. The course 
ineluded instruction in such subjects as 
Seamanship, Navigation, Naval Engineer- 
ing, Electricity, Military Law, Ordnance 
and Gunnery, Radio Engineering, 
Communieations, Tactics, International 
Relations, Military Character or Leader- 
ship, and Organization and Adminis- 
tration. The subject matter was covered 
in a manner designed to prepare officers 
to perform better their duties as Heads 
of Departments aboard larger type ships 
or their duties as Commanding Officers 
of smaller craft. 

The number of officers enrolled in the 
course during the first few years was 
comparatively few, largely due to the 
unavailability of personnel at the time. 
It was continued however until the out- 
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It is fully expected . 





break of the emergency in 1941, when 
this phase of postgraduate instruetion 
was suspended for the duration of the 
war and until 1945. At that later date 
the future needs of the Service, for simi- 
lar instruction, were anticipated and a 
new class of 134 student officers was ep- 
rolled in a revival of the General Line 
Course. The chief purpose of this pilot 
class was to determine the type of in- 
struction needed by officers who had 
gained extensive war experience and were 
prospective members of the post-war 
commissioned officer personnel. Naval 
Academy graduates were not enrolled in 
the course. In this instance the mission 
of this School was to care for the present 
needs, to indoctrinate and to broaden the 
professional knowledge of a large number 
of transferred reserve and temporary 
officers, who, during the past few years 
had served in specialized assignments 
and to prepare officers having had several 
years of rather narrow responsibilities 
during the war for the early assumption 
of broader responsibilities aboard ship. 
The course furthermore, was to provide 
an equal opportunity for all students at- 
tending and give a eommon unifying 
professional educational experience to 
each and every one. The duration of 
the course was to be one year and at the 
completion, it was expected that the stu- 
dents would reach an educational level 
in professional subjects comparable to 
the professional education gained by 
Naval Academy graduates, that they 
would thereafter be able to compete sut- 
cessfully with their contemporaries in 
rank. 


Pilot Group 


The men in this pilot group came from 
all types of war service and contained 
men with all kinds of general educational 
backgrounds. The subject matter it 
cluded modern treatment of the subjects 
originally included in the course and suth 
additional subjects as: Foundation 
National Power, Naval Intelligent 
Logistics, Electronics and Aviation 
Early in the course a serious deficien 
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, when ji Mathematics for practically all stu- years. Thereafter, it is contemplated 
ruction § dents was definitely disclosed. Those that all officers who hold commissions in 
of the §vto had had adequate undergraduate the Regular Navy will attend this School 
er date } taining in Mathematics had forgotten a at the end of their first tour of sea 
or simi. | lage portion of it. Many others simply duty. This later program will inelude 
and a | uver had sufficient Mathematics to per- Naval Academy graduates as well as all 

was en. | ait them to perform simple arithmetical officers received into the regular service 
al Line |pmblems in Electricity, and Navigation. from the 52 colleges and universities 
1is pilot 9 1 eorrect these shortcomings special under the Holloway Plan. It is perti- 
. of in- | istruction in the subject was instituted nent to note at this point the significant 
ho had jad although this instruction was elece- role of the Postgraduate School in the 
nd were | ive, practically all students chose to achievement of the objectives of the 
post-war ittend. On the experiences gained with Holloway Plan. No doubt you are 
Naval 4 te pilot group the General Line School quite familiar with the general pro- 
olled in vs established at Newport, Rhode Is- visions of the plan, but do not fully ap- 
mission } and in July 1946 with an enrollment ca- _preciate the fact that it will result in 53 
present | pieity of 600 students. An additional different varieties from the cooperating 
aden the | leneral Line School was established at institutions and from the Naval Academy, 
number | Monterey, California, in March of this unless additional provisions are made for 
mporary | yer, this one with a capacity of 500. consolidating their educational back- 
WW years these Schools are subordinate activities ground in professional subjects. Fur- 
ignments Jf the Naval Postgraduate School and thermore, although each civilian institu- 
d several gue under its general administration. In _ tion does offer a reasonable program of 
sibilities $uministering this instruction it has been instruction in naval professional subjects, 
sumption @ocking to note the low level of achieve- the coverage cannot compare with that 
rd ship. @uent that has persisted in Mathematics given at the Naval Academy; unless fur- 
. provide Gmd Physics. A large majority of the ther instruction is given, a large ma- 
dents at- @#udents with otherwise acceptable aca- jority of those officers received from the 
unifying Jéemie records have little or no knowledge NROTC will be at a disadvantage in 
ience to §% these subjects, display deficiencies comparison with the Naval Academy 
cation of ¥¥tich reflect on their high school edu- graduates who are their contemporaries. 
nd at the §tion as well as their college training. It is contemplated that all young officers 
t the stu- | uidentally many of them are college who enter commissioned service in -any 
nal level $gaduates. A firm grasp of at least the one year, including Naval Academy 
arable to § ‘damentals of these subjects is equally graduates, will simultaneously attend the 
ained by | 8 essential to success in the Naval pro- General Line School and receive the ad- 
hat they ‘sion as it is in any engineering pro- ditional instruction. This will occur 
rpete sue- fssion. The Society could perform a _ at the beginning of their first tour of 
raries in § il service to education generally and _ shore duty, five to seven years after 
national security in particular by graduation from undergraduate institu- 

pomoting and supporting more effec- tions. Attendance at the School will 

ive instruction in elementary forms of unify their professional education, place 

ame from§™itthematics and general science or them all on an equivalent educational 
containel § tlysies. These subjects should be in- level and afford opportunities for them 
ducationd §uded in all college curricula, engineer- to mingle socially. This will probably: 
atter it § 2g or otherwise. be the only time in their entire naval 
e subjects 1 nig e service when the entire group will be 
° ae Training of Commissioned Officers together in one location and receive a 
dation &{ The backlog~ of officers scheduled to common course of instruction. I firmly 
itelligene® Meeive this General Line instruction will believe that the real success of the Hollo- 
Aviation § mpel each of these Schools to continue way Plan will be directly dependent upon 

deficiens§ "th the present program for about six the effectiveness of the General Line 
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School. With it there will be greatly 
improved solidarity among the officer 
personnel. Without it there will be 53 
different groups, each one containing 
young officers with a slightly different 


educational background and professional ~ 


ability. 
Post-War Requirements 

The influence of science and technology 
on National Security and the expansion of 
the Naval Service in recent years has im- 
pelled a revision of the entire postgradu- 
ate program. The probable post-war con- 
ditions were anticipated prior to V-J Day 
and it was realized that the post-war 
educational needs of the Naval Service 
could not be satisfied with the organiza- 
tion and facilities then available. An 
expansion of the postgraduate program 
was plainly evident. Furthermore, it 
was clear that an expansion of the facili- 
ties in the vicinity of its present location 
at Annapolis could not be gained ad- 
vantageously without interfering with 
the activities of the Naval Academy. 
These views prompted the Navy Depart- 
ment to request appropriate legislation 
to satisfy the post-war requirements. 
After extensive hearings before the com- 
mittees of Congress during which all 
elements of the expansion program were 
inquired into, the Congress approved and 
enacted Public Law 302 in July, 1947, 
authorizing the purchase of property 
and the establishment of a Naval Post- 
graduate School at Monterey, California. 
At the same time Public Law 303 was 
enacted granting statutory authorization 


for the establishment of The United 
States Naval Postgraduate School, an 
activity separate from the Naval 
Academy. 

Plans are now in progress for the re- 
location and construction of a new schoo! 
at Monterey with facilities and equip- 
ment to accommodate an estimated en- 
rollment of 2,600 student officers. The 
new plant will be designed to accommo- 
date approximately 1,100 General Line 
students, 900 graduate engineering stu- 
dents, 500 students enrolled in one year 
courses in Applied Engineering and ap- 
proximately 100 students in Naval In- 
telligence. When completed it will per- 
mit the consolidation of all postgraduate 
activities in one location, but this move 
will not alter the present policy of uti- 
lizing civilian institutions. Even though 
this new institution is being built by the 
Navy, its facilities will be available to 
active duty officers of the other Armed 
Forces as well as to a limited number 
of foreign officers. 

I have attempted this morning to cover 
as briefly as possible the many aspects 
of the engineering and technical eduea- 
tional program of the Navy Department. 
It is a rather broad subject, so broad in 
fact that I have been able to touch only 
on a few of the highlights. However, I 
do hope that I have shown that we in the 
Naval Service are very conscious of our 
responsibilities for finding appropriate 
solutions to the vital problems of se 
lected and advanced educational training 
of officers for National Defense. 
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Teacher Training in Research in 
Southeastern Section 


By R. C. ERNST 


Dean, Speed Scientific School, University of Louisville, Chairman, Fellowship Committee, 
: Southeastern Section 


} In 1943, the Southeastern Section of 
‘the S.P.E.E. organized a research di- 
vision with Dean N. W. Dougherty of 
| the University of Tennessee as its first 
| dairman. Under his leadership, two 
projects of note were started. 

The first of these projects was a study 
of contract relations of the engineering 
shools in the Southeastern Section which 
had been established in cooperation with 
ithe T.V.A. The program consisted of 
| ilotment of funds to the engineering 
_sthools of the Tennessee Valley Area for 
|} @operation with that organization in 
| onducting engineering research. This 
| was initiated first through the University 
of Tennessee, and later extended to the 
Georgia School of Technology, and other 
shools of the Southeastern area. Prior 
0 1943, Dr. Harry A. Curtis, then Chief 
Chemical Engineer of the T.V.A., initi- 
ited this research plan. 

In 1943, Mr. J. P. Ferris, Director of 
the Commerce Department of the T.V.A., 
invited the Section to meet at Muscle 
Shoals. At that meeting he presented a 
paper entitled “The Great Engineering 
Research Job of the Next Decade for the 
Southeast.” As a result of his paper, 
the facilities of the schools in the South- 
eastern area were studied and projects 
were outlined which might be carried on 
by these schools in this plan of coopera- 
tion. 

The second project was to be a train- 
ig program. During 1943, Dean Dough- 
ety and Mr. G. R. Clapp, now chair- 
man of the T.V.A., and Dr. A. R. Mann 
of the General Education Board dis- 


; 
‘ 
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cussed the possibility of using the fa- 
cilities of the T.V.A., especially those 
laboratories at Muscle Shoals, for re- 
search and training programs of young 
instructors of engineering. At the meet- 
ing at Muscle Shoals, a committee was 
appointed to investigate these possibili- 
ties. This committee, which reported in 
May at the following annual meeting of 
the Research Division at Atlanta, pre- 
sented a proposal based on discussions 
with Dr. Mann. The plan recommended 
was that the Division, through financial 
aid from the General Education Board, 
would sponsor the training of young 
engineering teaching personnel of the 
Southeastern colleges through engineer- 
ing research in the laboratories of the 
T.V.A., at Muscle Shoals. The institu- 
tions of this area were in acute need of 
adequately trained young teaching per- 
sonnel. This program would, therefore, 
make it possible to supplement the 
graduate training of their young teachers 
in the well-equipped laboratories of 
T.V.A., where they would work on re- 
search projects of interest and benefit 
to the area, and obtain the equivalent of 
industrial experience. 

After the program was approved by 
the Section, the committee again talked 
to Dr. Mann who indicated his willing- 
ness to present this program to his 
board, in order to receive financial as- 
sistance for the program. A formal re- 
quest was made for the $30,000 to imple- 
ment this program. In February, 1946, 
the grant was made to the Southeastern 
Section. 
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Two grants for fellowships have been 
made by the committee, to date. The 
first grant, for one year, was made to Mr. 
Dudley Thompson on the recommendation 


of Dean E. B. Norris, of Virginia Poly-. 


technic Institute, Blacksburg, Virginia, 
for work at Muscle Shoals under the di- 
rection of Dr. Frank C. Vilbrandt of 
that institution, and Dr. J. H. Walthall, 
at Muscle Shoals. The grant was for 


study on “Ultrasonie Coagulation of 
Phosphate Tailings.” Nine progress re- 
ports have been received to date. Mr. 


Thompson, an assistant professor in the 
department of chemical engineering, will 
complete his studies by September 15, 
1948. 

The second grant was made to Mr. 
Charles Ray Ownbey, instructor in the 
department of civil engineering at the 
University of Tennessee, Knoxville, Ten- 
nessee, on the recommendation of Dean 
N. W. Dougherty of that institution. 
This grant is for work at Norris in the 
TVA Hydraulic Data Division under 
the direction of Professor Cecil S. Camp, 
of the University of Tennessee, and Dr. 
George H. Hickox, of the Tennessee Val- 
ley Authority. The study is on the “In- 
vestigation of the Effect of Model Seale 
on the Relationship Between Hydraulic 
Models and Their Prototypes.” This 


grant is for a period of nine months, ef- 
fective September 1, 1948, to May 30, 
1949. 

The present members of the Fellowship 
Committee are Dean E. B. Norris, Vir- 








TEACHER TRAINING IN RESEARCH 


ginia Polytechnic Institute; Dean R. §. 


Poor, Alabama Polytechnic Institute; 
Dean L. H. Johnson, University of 


Mississippi, and Dean R. C. Ernst, Uni- 
versity of Louisville, Chairman. 

Under the provisions of this grant, the 
Southeastern Section of the A.S.E.E, is 
prepared to make appointments for re- 
search fellowships in chemical engineer. 
ing. Preference will be given to those 
willing to spend 9 to 12 months on the 
project and who are: 


1. Faculty members under 35 years of 
age and in engineering or related 
science departments. 

2. Graduate students showing intent to 
enter the teaching profession. 


The grants will range from $1,200 to 
$2,100 annually, depending upon the 
needs of the candidate. 

Application should be made to Dean 
R. C. Ernst, University of Louisville, 
Louisville, Kentucky. The application 
should include a statement of: 


1. Field of interest. 

2. Specific problem in which applicant 
wishes to engage. 

3. A statement as to what applicant 

hopes to accomplish. 

. Necessary funds for candidate. 

. Special equipment. 

. Facilities necessary for project. 

. Estimated time for research. 
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THE T-SQUARE PAGE 


Officers DEVOTED TO THE INTERESTS Officers 
os ences OF ENGINEERING DRAWING 7. ime 
\ . = . 
1. T, AAKHUS - " R. S. PAFFENBARGER 
iS ieack Wek LUZADDER, Editor J. G. McGuire 
oo. Purdue University YF ete 


ENGINEERING DRAWING—AN INTRODUCTION TO ENGINEERING 


In the freshman year, in which drawing courses usually are placed in engineering plans 
of study, almost all students have a strong interest in any course which is strictly practical 
md useful to engineers. During the early months of this first year, they are attentive, 
open-minded, and eager to learn in their chosen field in spite of the fact that quite a high 
yreentage of them do not possess the qualifications for fitness for engineering. Only a 
mall number have any understanding of the principles of design or a knowledge of the 
we of common fasteners and the functions of standard parts in a mechanism. Their pre- 
enceived ideas of an engineer’s life form a clouded mental picture of romantic creative 
whievements topped with financial success. 

At this time, engineering drawing and mathematics are two of the few subjects that 
the student can recognize as important to a successful career. He has been told that Eng- 
lish, history, and chemistry are necessary, but to him they really appear to be educational 
hurdles offered in a mental gymnasium rather than essential tools for engineering and a 
part of his education for citizenship. 

Although a drawing instructor’s principal task should be to teach projection and 
jimensioning, along with the idioms and practices of drawing, he can take full advantage 
ifthe new student’s mental attitude to attempt to orient, explain, and introduce the broad 
feld of engineering in its various divided phases. He has the opportunity, as he moves 
from desk to desk in close man-to-man contact, to present some interesting engineering back- 
ground and to associate a drawing room problem with the purpose of more specialized 
courses to be encountered later. Usually discussions of the very elementary principles of 
design entering into the operational function of a part as well as the shop processes required 
for its final production are welcomed by the student. 

The instructor of engineering drawing receives the first chance in the life of a stu- 

dent to present an insight into the engineer’s methods of attacking engineering problems. 
(Course work should be selected with the thought in mind of developing the engineering 
judgment, the imagination, and the originality of thought so necessary to create a non- 
aistent structure. At the same time the instructor can teach to develop the habit of 
euracy and exactness to insure the embryo engineer’s success in later life. 
Engineering drawing is the graphic language which must be understood by professional 
agineers in all fields. Since it is a prerequisite for design courses required of upper class- 
nen, teaching it offers the opportunity of presenting a related practical introduction to 
agineering design through carefully selected drawing problems which require a_back- 
ground study of standard structural parts and fabricating processes. 


The new editorial policy for this page will be to present short articles written for all 
tachers of engineering on subjects closely related to engineering drawing. Future 
articles will be prepared by well known educators and practicing engineers. 

WARREN J. LUZADDER 


Nominations and election of officers of the Engineering Drawing Division will be conducted by means of mail 
ot this year as was the case last year. If you are not listed in the current Year Book of the Society, you 
may not receive a ballot. In such case, write to our Division Secretary, Professor O. W. Potter, University of 
ta, Minneapolis 14, Minnesota. 
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Officers of Divisions and Sections 
and Committee Membership 
1948-49 


DIVISIONS 


AERONAUTICAL: H. S. Stillwell, Chairman, 
University of Illinois; L. R. Parkinson, 
Vice Chairman; M. V. Barton, Secretary ; 
H. W. Barlow, Member of Council, 1949. 

AGricuLTuRAL: H. J. Barre, Chairman, 
Purdue University; H. B. Walker, Vice 
Chairman; A. W. Farrall, Secretary; H. 
J. Barre, Member of Council, 1950. 

ARCHITECTURAL: J. J. Pollard, Chairman, 
University of Texas; T. K. Fitz Patrick, 
Vice Chairman; W. W. Dornberger, Sec- 
retary; L. R. Blakeslee, Member of Coun- 
cil, 1950. 

CuemicaL: J. D, Lindsay, Chairman, Texas 
A. & M. College; R. E. Rich and H. P. 
Simons, Vice Chairmen; C. P. Baker, 
Secretary-Treasurer; R. A. Ragatz, Past 
Chairman; J. H. Koffolt, Member of 
Council, 1949. 

CivIL ENGINEERING: L. O. Stewart, Chair- 
man, Iowa State College; W. M. Lans- 
ford, Vice Chairman; R. E. Fadum, Sec- 
retary; Directors: G. N. Cox, A. L. 
Miller, R. F. Dawson, H. Rubey; John B. 
Wilbur, Member of Council, 1950. 

COOPERATIVE ENGINEERING EDUCATION: W. 
T. Alexander, Chairman, Northeastern 
University; E. W. Boehne, Secretary; H. 
K. Justice, Member of Council, 1949. 

EDUCATIONAL MeETHoDS: E. A. Walker, 
Chairman, Pennsylvania State College; F. 
H. Pumphrey, Vice Chairman; H. R. 
Beatty, Secretary; A. G. Conrad, Member 
of Council, 1950. 

ELEcTRICAL: G. B. Hoadley, Chairman, 
Polytechnic Institute of Brooklyn; B. K. 
Northrop, Vice Chairman; T. H. Morgan, 
Secretary; C. G. Brennecke, Member of 
Council, 1949. 


ENGINEERING Drawine: H. C. Spencer, 


Chairman, Illinois Institute of Technol- 
ogy; O. W. Potter, Secretary; Executive 
Committee: F. M. Porter, I. L. Hill, RB. 
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S. Paffenbarger, J. G. MeGuire, W. EB. 
Street, F. A. Heacock; T. T. Aakhus, 
Editor; W. Luzadder, Editor, T-Square 
Page; C. J. Vierck, Advertising Manager; 
R. T. Northrup, Circulation Manager; 
R. P. Hoelscher, Member of Couneil, 1950, 

ENGLISH: C. A. Brown, Chairman, General 
Motors Institute, Flint, Mich.; E. C. Me- 
Clintock, Secretary; J. E. Thornton, 
Member of Council, 1949. 

GRADUATE StupiEs: L. G. Straub, Chairman, 
University of Minnesota; Ernst Weber, 
Vice Chairman; J. H. Rushton, Secretary; 
Directors: F. T. Mavis, A. P. Colburn, J. 
N. Goodier; F. T. Mavis, Member of 
Council, 1950. 

Humanistic-SociaL Stupies: E. 8. Bur. 
dell, Chairman, Cooper Union; J. E. 
Thornton, Secretary; Executive Board: 
R. M. Boarts, A. R. Cullimore, ©. H. 
Gray, E. D. Smith; E. S. Burdell, Mem. 
ber of Council, 1949. 

INDUSTRIAL ENGINEERING: M. L. Begeman, 
Chairman, University of Texas; Everett 
Laitala, Vice Chairman; H. R. Beatty, 
Secretary; J. K. Walkup, Member of 
Council, 1950. 

MaTHEMATIcS: F. H. Miller, Chairman, 
Cooper Union; J. H. Zant, Secretary; 
Directors: H. K. Justice, W. C. Krath- 
wohl, D. F. Gunder; J. H. Zant, Member 
of Council, 1949. 

MECHANICAL ENGINEERING: E. N. Kemer, 
Chairman, New York University; H. 4 
Bolz, Secretary; Executive Board: 
Kuenzel, L. C. Price, R. G. Chapman, 1. 
J. Stoever; F. L. Schwartz, Member 0 
Council, 1950. 

MeEcHANICS: Samuel Ward, Chairman, Feu 
College; Executive Board: J. W. How, 
P. W. Ott, Dana Young, G. N. Cox, Sam 
uel Ward, G. W. Smith, W. M. Lansfori, 
R. G. Sturm; R. V. James, Member 
Council, 1949. 
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\eRAL ENGINEERING: T. L. Joseph, Chair- 
nan, University of Minnesota; x. 
Power, Vice Chairman; Allison Butts, 
Seeretary; G. J. Barker, Member of 
Council, 1950. 

paysics: C. E. Bennett, Chairman, Univer- 
sity of Maine; E. Hutchisson, Vice Chair- 
nan, G. P. Brewington, Secretary; Exec- 
ytive Board: M. W. White, F. G. Slack, 
W. H. Michener, H. L. Dodge, J. G. Pot- 


jusgHeENY: W. A. Koehler, Chairman, 
West Virginia University; R. C. Gorham, 
Vice Chairman; D. T. Worrell, Secretary ; 
D. F. Miner, Member of Council, 1949. 
lumois-INDIANA: R. J. Schubmehl, Chair- 
man, University of Notre Dame; W. A. 
Knapp, Vice Chairman; W. D. Drink- 
water, Secretary; Executive Committee: 
D8. Clark, M. A. Faucett, W. S. Hamil- 
tn, C. O. Harris, E. A. McLean, J. T. 
Rettaliata, L. E. Grinter (ex-officio); L. 
E. Grinter, Member of Council, 1950. 
Kansas-NEBRASKA: H. L. Daasch, Chair- 
man, University of Kansas; J. S. Black- 
man, Vice Chairman; R. F. Morse, Secre- 
tary-Treasurer; L. E. Conrad, Member 
of Council, 1949. 

MicnigAN: C. L. Brattin, Chairman, Michi- 
gan State College; H. M. Hess, Vice 
Chairman; H. M. Dent, Secretary-Treas- 
wer; C. A. Brown, Member of Council, 
1950. 

Yopte ATLANTIC: M. T. Ayers, Chairman, 
Rutgers University; A. H. Repscha, Vice 
Chairman; William Allan, Secretary- 
Treasurer; M. T. Ayers, Member of 
Council, 1949. 

lissourr: C. L. Wilson, Chairman, Missouri 
School of Mines and Metallurgy; R. L. 
Secorah, Vice Chairman; J. W. Hubler, 
Secretary; S. H. VanWambeck, Member 
of Council, 1949. 

YatonaL CaprraL: 8. 8. Steinberg, Chair- 
man, University of Maryland; A. G. 
Christie, Vice Chairman; E. J. Stocking, 
Secretary-Treasurer; HH. UH. Armsby, 
Member of Council, 1948. 

Mw Eneatanp: C. E. Tucker, Chairman, 
Massachusetts Institute of Technology; 
W. E. Keith, Secretary; W. C. White, 
Member of Council, 1949. 

‘oer Mipwest: C. J. Posey, Chairman, 
University of Iowa; E. W. Johnson, 
Vice-Chairman; J. M. Trummel, Secre- 
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ter; J. G. Potter, Member of Council, 
1949. 

TECHNICAL InstTITUTES: W. L. Hughes, 
Chairman, Franklin Technical Institute; 
Committee on Reorganization: H. P. 
Adams, K. L. Burroughs, H. P. Rodes; 
W. L. Hughes, Member of Council, 1948. 


Members of Council representing Divi- 
sions retire in June of the year indicated 
after their name. 


SECTIONS 


tary-Treasurer; Executive Board: D. W. 
Nelson, E. W. Johnson, R. O. Kallen- 
berger, H. J. Stoever; O. N. Olson, Mem- 
ber of Council, 1948. 

Onto: E. H. Gaylord, Chairman, Ohio Uni- 
versity; S. M. Spears and 8. R. Beitler, 
Vice Chairmen ; W. R. Dumble, Secretary ; 
O. M. Stone, Member of Council, 1949. 

Paciric NORTHWEST: E. W. Schilling, Chair- 
man, Montana State College; M. R. Good, 
Vice Chairman; G. D. Sheckels, Secre- 
tary; O. E. Osburn, Member of Council, 
1950. 

Paciric SoutHwEstT: S. G. Palmer, Chair- 
man, University of Nevada; Ralph Smith, 
Vice Chairman; R. G. Moses, Secretary- 
Treasurer; Executive Committee: F. C., 
Lindvall, J. C. Clark, H. H. Bliss, A. G. 
Gehrig; E. L. Grant, Member of Council, 
1949. 

Rocky Mountain: J. W. Greene, Chairman, 
University of Denver; Martin Capp, Sec- 
retary; N. A. Christensen, Member of 
Council, 1950. 

SOUTHEASTERN: J. E. Hannum, Chairman, 
Alabama Polytechnic Institute; H. G. 
Haynes, Vice Chairman; R. L. Sumwalt, 
Secretary-Treasurer ; L. J. Lassalle, Mem- 
ber of Council, 1949. 

SOUTHWESTERN: H. C. Dillingham, Chair- 
man, Texas A. & M. College; M. C. May, 
Vice Chairman; E. M. Harrison, Secre- 
tary-Treasurer; M. E. Farris, Member of 
Council, 1950. 

Upper NEw York: H. W. Bibber, Chair- 
man, Union College; A. C. Stevens, Vice 
Chairman; L. H. Query, Secretary-Treas- 
urer; G. K. Palsgrove, Member of Coun- 
cil, 1949. 


Members of Council representing Sections 
retire immediately after the election of their 
successor at the Section meeting preceding 
the Annual Meeting of the year indicated 
after their name. 
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COMMITTEES 


EXECUTIVE BoarbD: C. J. Freund, Chairman, 
University of Detroit, Detroit, Mich., F. 
M. Dawson, B. J. Robertson, Thorndike 
Saville, S. S. Steinberg, J. S. Thompson, 
A. B. Bronwell. 

Program: C. J. Freund, Chairman, F. M. 
Dawson, B. J. Robertson, Thorndike Sa- 
ville, S. S. Steinberg, J. S. Thompson, 
A. B. Bronwell. 

PusLicaTION: A. B. Bronwell, Chairman, 
Northwestern University, Evanston, Iili- 
nois, C. E. MacQuigg, C. J. Freund. 

CONSTITUTION AND By-Laws: H. O. Croft, 
Chairman, University of Iowa, Iowa City, 
Iowa, J. W. Cell, E. D. Howe, Thorndike 
Saville, F. L. Schwartz, C. E. Tucker, 
C. R. Young. 

ENGINEERING Economy: H. E. Nold, Chair- 
man, Ohio State University, Columbus, 
Ohio, E. D. Ayres, G. Filipetti, E. L. 
Grant, L. K. Herndon, O. A. Hougen, E. 
Laitala, K. M. Loughmiller, W. D. Me- 
Tlvaine, J. K. Walkup, C. E. Bullinger, 
Past Chairman. 

ENGINEERING ScHooL. Lipraries: W. H. 
Hyde, Chairman, Illinois Institute of 
Technology, Chicago, Ill., Madeleone Gib- 
son, Ruth McG. Lane, J. B. O’Farrell, 
Edward A. Chapman. 

EtTHics OF INTERVIEWING PROCEDURES: M. 
M. Boring, Chairman, General Electric 


Company, Schenectady, N. Y., C. J. 
Freund, R. L. Goetzenberger, F. C. 
Hockema, F. L. Wilkinson. 

EVENING ENGINEERING EpUcATION: H. R. 


Beatty, Chairman, Pratt Institute, Brook- 
lyn, N. Y., M. C. Giannini, Secretary, F. R. 
Neuffer, C. Wandmacher, S. E. Winston. 

FuNcTIONS OF VICE PRESIDENTS: H. O. 
Croft, Chairman, State University of 
Iowa, Iowa City, Iowa, E. 8. Burdell, N. 
A. Christensen, L. E. Conrad, C. J. 
Freund, B. J. Robertson, Thorndike Sa- 
ville. 

GEORGE WESTINGHOUSE AWARD: H. E. Wess- 
man, Chairman, University of Washing- 
ton, Seattle Washington; for four years, 
V. L. Doughtie, W. L. Everitt; for three 
years, E. B. Norris, H. E. Wessman; for 
two years, R. C. Gibbs, A. D. Moore; for 
one year, W. O. Birk, J. W. Cell. Ez- 
Officio, C. A. Powel. 

INDUSTRIAL HYGIENE, SAFETY AND FIRE PRE- 
VENTION: J. J. Ahern, Chairman, Illinois 
Institute of Technology, Chicago, IIl., 


H. W. Barlow, W. N. Cox, G. H. Dunstan, 
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JuNIok CoLLEGES: L. L. Bethel, Chairman, 


LAMME AWARD: N. W. Dougherty, Chair. 


MANPOWER: (Reporting to E.C.A.C.) L. M. 


MEMBERSHIP: 


D. E. Henderson, N. A. Parker, J, K, 
Walkup, Allan Brandt. 


New Haven Y.M.C.A. Junior College, 
New Haven, Connecticut, L. Jarvie, PD, 
Deyo, J. P. Bogue, L. Medsker, W, J, 
Brookings, H. P. Rodes, R. H. Spahr. 


man, University of Tennessee, Knoxville, 
Tenn.; for four years, H. P. Hammond, 
A. A. Potter, W. C. White; for three 
years, E. D. Ayres, F. Kerekes, G. A. 
Stetson; for two years, James Coull, H. 
E. Davis, C. L. Emerson; for one year, 
N. W. Dougherty, S. W. Dudley, W. ¢. 
DuVall. 


K. Boelter, Chairman, University of Cali- 
fornia, Los Angeles, Calif., H. H. Armsby, 
M. M. Boring, M. T. Carpenter, F. M. 
Dawson, O. W. Eshbach, E. P. Hanmil- 
ton, E. V. Hollis, 8S. C. Hollister, RB. M. 
Kimball, C. T. Reid, Thorndike Saville, 
W. W. Squier, T. A. H. Teeter, M. W. 
Trytten. 
C. J. Freund, Chairman, 
University of Detroit, Detroit, Mich; 
J. R. Cudworth, Alabama; G. M. Butler, 
Arizona; G. P. Stocker, Arkansas; 8. F. 
Dunean, California; J. Boyd, Colorado; 
A. R. Eckels, Connecticut; M. J. Bergen, 
Delaware; H. H. Armsby, District of 
Columbia; J. Weil, Florida; R. L 
Sweigert, Georgia; A. S. Janssen, Idaho; 
R. P. Hoelscher, Illinois; J. Rising, 
Indiana; F. G. Higbee, Iowa; L, E 
Conrad, Kansas; R. C. Ernst, Kentucky; 
L. J. Lassalle, Louisiana; P. Cloke, 
Maine; F. L. Wilkinson, Maryland; ¢. 
E. Tucker, Massachusetts; H. E. Keeler, 
Michigan; J. R. DuPriest, Minnesota; 
L. L. Patterson, Mississippi; L. E. Stott, 
Missouri; E. W. Schilling, Montana; 
R. M. Green, Nebraska; S. G. Palme, 
Nevada; L. E. Seeley, New Hampshire; 
U. C. Holland, New Jersey; R. W. Tap, 
New Mexico; M. C. Giannini, New Yor 
J. W. Cell, North Carolina; L. ©. Ha 
rington, North Dakota; E. D. Ayre 
Ohio; E. R. Stapley, Oklahoma; 6. 
Gleeson, Oregon; D. F. Miner, Penns 
vania; T. S. Crawford, Rhode Islan; 
L. 8. LeTellier, South Carolina; E. ¥ 
Crothers, South Dakota; C. S. Cam 
Tennessee; H. W. Barlow, Texas; 4 }j 
Taylor, Utah; R. A. Waite, Vermont; ! 
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B. Dent, Virginia; F. B. Farquharson, 
Washingeon; C. H. Cather, West Vir- 
ginia; O. N. Olson, Wisconsin; E. J. 
Lindahl, Wyoming. 

PROFESSIONAL DEVELOPMENT: S. C. Hol- 
lister, Chairman, Cornell University, Ithaca, 
N. Y., E. D. Howe, A. C. Monteith, L. E. 
Seeley, J. R. Van Pelt, Joseph Weil, M. O. 
Withey, N. W. Dougherty, Past-Chairman. 

RELATIONS WITH InpDusTRY: K. B. Me- 
Eachron, Chairman, General Electric 
Company, Pittsfield, Mass., F. T. Agthe, 
BE. N. Baldwin, M. J. Bergen, L. M. K. 
Boelter, M. M. Boring, A. B. Bronwell, 
R. F. Chambers, G. R. Cowing, W. De- 
laney, W. S. Dowman, C. H. Ebert, Jr., 
L. J. Fletcher, C. J. Freund, R. L. Goetzen- 
berger, F. C. Hockema, P. D.' Johnson, 
F. Kerekes, W. J. King, 8S. D. Kirk- 
patrick, E. C. Koerper, F. B. Lafferty, 
G. D. Lobingier, C. E. MacQuigg, J. C. 
MeKeon, Jr., A. B. Newman, E. W. 
Seeger, J. L. Singleton, R. H. Spahr, E. C. 
Sweeten, B. R. Teare, Jr., K. W. Vaughn, 
K. F. Wendt. 

Revigw OF PuBLIcATIONS: S. 8. Steinberg, 
Chairman, University of Maryland, Col- 
lege Park, Md., F. M. Dawson, Thorndike 
Saville, B. J. Robertson, A. B. Bronwell. 

SECONDARY ScHOooLs: (Reporting to 
E.C.A.C.) 


For three years, L. M. K. 
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Boelter, Chairman, University of Calli- 
fornia, Los Angeles, Calif., W. S. Evans, 
P. G. Johnson; for two years, H. H. 
Armsby, J. G. Potter, J. E. Thornton; 
for one year, A. B. Garrett, M. P. Gaffney, 
W. L. Hughes, F. H. Miller. 

Sections: B. J. Robertson, Chairman, Uni- 
versity of Minnesota, Minneapolis, Minn., 
N. A. Christensen, H. C. Dillingham, H. 
G. Haynes, E. D. Howe, H. J. MeIntyre, 
F. L. Partlo, C. E. Tucker, G. L. Tuve, 
C. R. Young. 

SELECTION AND GUIDANCE: O. W. Esh- 
bach, Chairman, Northwestern Univer- 
sity, Evanston, Ill., J. R. Bangs, D. 8. 
Bridgman, N. W. Dougherty, H. S. 


Rogers. 
TEACHING MANUAL: E. B. Norris, Chair- 
man, Virginia Polytechnic Institute, 


Blacksburg, Virginia, H. W. Bibber, A. 
B. Bronwell, E. B. Moore, F. C. Morris, 
Secretary. 

UNDERGRADUATE CURRICULA: Paul Cloke, 
University of Maine, Orono, Me., E. M. 
Schoenborn, L. E. Stout, J. H. Rushton, 
J. K. Finch, G. M. Fair, C. R. Young, 
F. E. Terman, J. H. Lampe, W. L. Everitt, 
D. L. Arm, L. E. Seeley, M. L. Thornburg, 
A. M. Gaudin, A. E. Adami, R. M. Black, 
E. Hutchisson, C. E. Bennett, J. G. Potter, 
W. N. Jones, Past-Chairman. 











Memorial for 
Alexander R. Stevenson* 


It is said that ideas keep the world in 
motion. Men of ideas, then, ought to be 
the leaders. Too frequently, however, 
men of ideas fail of leadership because 
they cannot inspire others to translate 
ideas into fruitful action. The late Dr. 
Alexander R. Stevenson was emphatically 
a man of ideas, but he likewise knew how 
to attract enthusiastic and devoted fol- 
lowers among engineers, industrialists 
and educators. 

Many of those here present have a 
vivid recollection of the session on inge- 
nuity which Dr. Stevenson sponsored on 
November 30, 1942, during the annual 
meeting of the American Society of 
Mechanical Engineers. Ingenuity is an 
abstraction. Announcement of a lunch- 
eon meeting to discuss an abstraction 
would ordinarily leave the members of a 
national engineering society quite cold; 
a mere handful would attend. 

But this meeting had been planned and 
organized by Dr. Stevenson. Its success 
was phenomenal. An immense _ and 
highly stimulated multitude crowded the 
roof garden of the Astor Hotel, and a 
number of conflicting meetings had to be 
cancelled because nobody came. 

Fortunately for the American Society 
for Engineering Education, Dr. Steven- 
son became the first chairman of its Com- 
mittee on Relations with Industry. His 
resourcefulness and originality domi- 
nated the committee. There were three 
or four meetings every year, and he made 
them into a forum or school in which the 
members considered important questions. 


* By the Committee on Relations with 
Industry, for annual meeting, American So- 
ciety for Engineering Education, June 14 
to 18, 1948. 
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They soon discovered that they profited 
by these meetings and looked forward to 
them with keen anticipation. 

Industrialists sometimes give speeches 
against specialization in the undergradu- 
ate courses, but later insist upon consid- 
erable specialization in the senior students 
whom they engage for their plants. Dr. 
Stevenson, too, decried specialization, but 
he was consistent about it, and prided 
himself that electrical engineering gradu- 
ates have performed highly successful 
work in chemical engineering under his 
guidance and training. 

He contended that selected upper 
classmen in the colleges might teach 
younger students as a regular and re- 
quired exercise in leadership. The per- 
sonnel in the instructor rank could thus 
be reduced, and the saving in salary uti- 
lized for the engagement of men of eon- 
siderably greater authority and _attai- 
ment in the professorial ranks. 

Association with Dr. Stevenson in- 
plied a succession of challenging pro- 
posals. 

Invariably he gave credit where credit 
was due. Formal schooling, he said, should 
be devoted principally to training in some 
vocational or professional skill, thereby 
permitting the citizen to begin productive 
work early in his career. Thereafter, he 
can acquire a general and liberal educa- 
tion by evening and vacation school er 
tending over many years of growth and 
progress. But he attributed his e- 
thusiasm for the plan to Sir Richard 
Livingstone. 

Dr. Stevenson’s leadership was based 
exclusively upon ideas. There was noth- 
ing of the showman about him. He a- 
fected none of the dramatic demeano 
and speech of the politician or salesmat. 
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He was modest, plain and retiring. He 
gidom spoke forcefully; what he said, 
not how he said it, carried the day. 

A detailed account of his accomplish- 
ments and distinctions may be found in 
the records of this and other societies, 
and in the files of the General Electric 
Company; to recite them here would be 
out of place. But it may be appropri- 


ALEXANDER R. STEVENSON 
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ate to remark that he doubtless succeeded 
to the distinguished heritage of Charles 
Steinmetz. Neither the Committee on 
Relations with Industry nor the Society 
itself will ever fully appraise or appreci- 
ate the benefits which Alex Stevenson has 
conferred upon them and, through them, 
upon the engineers and engineering in- 
dustries of America. 


Meetings of EC.A.C. and E.C.R.C. 
and General Council 


The Engineering College Administra- 
tive Council and the Engineering College 
Research Council of the A.S.E.E. will 
hold meetings in Washington, D. C., at 
the time of the Land Grant Colleges As- 
seiation meeting November 8-11, 1948. 


The E.C.A.C. and E.C.R.C. meetings 
will be held on Monday, November 8, at 


the Raleigh Hotel—the E.C.A.C. meeting 
at 9:30 am.; the E.C.R.C. meeting at 
2:00 p.m. 


A closed dinner meeting of the General 
Council of the A.S.E.E. has been sehed- 
uled for November 8 at 6:30 p.m. in the 
Hotel Washington. 








Section 
Allegheny 


Tllinois-Indiana 


Kansas-Nebraska 


Location of Meeting 


Section Meetings 


Dates 


West Virginia University Oct. 15 and 16, 


University of Notre 
Dame 


University of Nebraska 


Middle Atlantic ae Institute 


Missouri 


New England 


North Midwest 


Southeastern 


Pacific Northwest 


U. S. Military Academy 
Washington University 


Northeastern University 


Michigan College of 
Mining and Technology 


University of South 
Carolina 


Montana State College 


1948 


May 14, 1949 


Dee. 11, 1948 
May, 1949 
April 9, 1949 


Oct. 16, 1948 
Oct. 8 and 9, 1948 


April 7, 8, and 9, 
1949 (tentative) 


Chairman of Section 


W. A. Koehler, 
West Virginia 
University 

R. J. Schubmehl, 
University of Notre 
Dame 

H. L. Daaseh, 
Kansas University 


M. T. Ayers, 
Rutgers University 
C. L. Wilson, 
Missouri School of 
Mines and Technol- 
ogy 

C. E. Tucker, 
Massachusetts Insti- 
tute of Technology 
F. L. Partlo, Michi- 
gan College of Min- 
ing and Technology 
J. E. Hannum, 
Alabama Polytechnic 
Institute 


E. W. Schilling, 
Montana State 
College 
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The George Westinghouse Award is an 
anual award established in 1946 by the 
Westinghouse Educational Foundation to 
recognize and encourage outstanding 
achievement in the teaching of students 
of engineering. The Award consists of 
$1000, together with an engraved certifi- 
cate. The recipient is selected by a ten- 
man committee, nine of whom are ap- 
pointed by the President of the Society. 
There is also a representative from the 
Foundation. The Award for 1949 will 
be presented at the banquet of the annual 
convention in Troy, New York, in June, 
1949. 

The recipient of the Award must have 
made a significant contribution to the 
teaching of engineering students and shall 
have distinguished himself in several of 
the following ways: 


(a) Suecess as a teacher, established 
both as to competence in subject matter, 
and ability to inspire students to high 
achievement as demonstrated by the 
careers of former students. 

(b) Improvement of the tools of, and 
conditions for, teaching. Evidence of 
such achievement may consist of subject 
matter (textbooks, ete.) ; courses or cur- 
tila; teaching, testing, and guidance 
techniques; laboratory or other teaching 
equipment; and other similar activities. 

(ec) Improvement of teaching through 
various activities, including the develop- 


The George Westinghouse Award 





ment of teachers in a department, con- 
tributions to the better preparation of 
teachers, promotion of cooperation with 
other types of educational institutions, 
or with industry, and the coordination of 
fields of subject matter. 

(d) Improvement of teaching through 
the effect of personal inspiration and 
leadership. 


The Award has been established to en- 
courage younger men who have shown by 
their past record evidence of continuing 
activity as superior teachers. To them 
the Award may serve not only as a reward 
but as an ineentive toward further 
achievement. 

In order to achieve this intent, it is 
deemed essential to limit the Award to 
those who have not reached the age of 
45 by the date of the annual presentation. 

Nominations may be made by any per- 
son, organization, or group and are to be 
submitted before March 1, 1949, to the 
chairman of the Committee on Award, 
Dean H. E. Wessman, College of Engi- 
neering, University of Washington, 
Seattle 5, Washington. Nominations 
must be made on forms available from 
either the chairman of the Committee or 
from the Secretary of the Society. Nomi- 
nations should be accompanied by signifi- 
cant evidence supporting statements and 
claims, 








Minutes of Executive Board Meeting 


A meeting of the Executive Board of 
the American Society for Engineering 
Education was held at the Engineering 
Societies Building, Detroit, Michigan, on 
September 20, 1948. Those in attendance 
were: C. J. Freund, President, B. J. Rob- 
ertson, Thorndike Saville, J. S. Thomp- 
son, A. B. Bronwell, and D. Isebrands. 

President Freund opened the meeting 
and asked the Secretary to present a brief 
resumé of the activities of his office to 
date. The Secretary reported that: sub- 
stantially all of the papers which the Sec- 
retary’s Office has received from the last 
Annual Meeting have been reviewed for 
publication; appointments of Committees 
are being made and that this information, 
together with the names of the officers of 
Divisions and Sections, will appear in the 
October issue of the JourNAL; forms for 
enrollment statistics sent to the deans of 
engineering colleges will include a new 
form for enrollment in extension centers; 
several new advertisers have been secured. 

The Treasurer presented his report and 
raised the question of the advisability of 
appointing a Committee on Finance to 
study policy matters in connection with 
the finanees of the Society. After dis- 
cussion, it was voted that the Treasurer 
and Executive Board continue to make 
all decisions regarding financial matters. 
The Treasurer reported on his investiga- 
tion of the surplus policy of major engi- 
neering societies. Most societies have a 
policy of maintaining a surplus of at 
least 70 per cent of the expenses for the 
fiseal year. Upon motion, it was voted 


that the A.S.E.E. adopt a similar policy 
of maintaining a minimum reserve of 70 
per cent of the annual budgeted expenses. 

Treasurer Thompson reported to the 
Board that he had been invited to speak 
at the World Engineering Conference in 
Cairo during March of 1949. A motion 
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was passed that he be the official repre-: 
sentative of the Society at this meeting. 

Vice President Saville presented a 
written interim report prepared by Vice 
President Dawson for the E.C.R.C. 

In a discussion of projects for the com- 
ing year, it was voted that the general 
theme should deal with cooperation be- 
tween engineering colleges and industry, 
Upon motion, it was voted by the Exeeu- 
tive Board that the Committee on Rela- 
tions with Industry be invited to hold a 
separate conference during the year en- 
phasizing their field of interest, and that 
the President write to the chairmen of 
the Sections and Branches suggesting 
that they give consideration to featuring 
the subject of relations with industry in 
their meetings. President Freund was au- 
thorized to write to the deans of various 
engineering colleges asking them to sug- 
gest names of small industries which 
might be interested in joining the Society 
as associate institutional members, and 
for names of men in these industries who 
might wish to become members of the So- 
ciety. 

The Secretary reported on the progress 
to date in changing the cover of the 
JouRNAL. The Board approved the pro- 
posed new cover for the JouRNAL and the 
plan of rotating the color used on the 
cover of the JourNAL. The matter will 
be discussed at future Council meetings 
after comments have been received from 
various members of the Society regarding 
the new JOURNAL arrangements. 

The President reported to the Board 
regarding plans for the yearly member- 
ship campaign. It was voted that the 
letters of “invitation-to-join” should be 
continued this year. 

It was agreed by the Board that more 
institutional memberships should be s0- 
licited, and the E.C.R.C. and E.C.AC. 
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yere authorized to go ahead with plans 
for a joint committee to work on this 
problem. 

It was voted by the Executive Board to 
renew the Society’s annual contribution 
of $500 to the Engineers’ Council for 
Professional Development. 

Upon motion, H. T. Heald was ap- 
pinted as representative of the Society 
to the E.C.P.D. as successor to D. B. 
Prentice whose term expires October 30, 
1948. 

It was voted by the Board that a cor- 
vetion be made in the records of the 
Society charging the cost of publishing 
the preliminary survey of engineering 
alaries to the Society rather than to the 
(arnegie grant in accordance with our 
contract. 

President Freund reported that an 
wreement has been submitted to the 
AS.E.E. and the E.C.P.D. for their ap- 
proval regarding the program of the Edu- 
ational Testing Service. He  ealled 
ittention to objections to this agreement 
rised by Vice President Dawson in his 
letter and to the fact that Dean O. W. 
Eshbach, Chairman of the Selection and 
fuidance Committee, is in favor of sign- 
ing the agreement. After discussion, the 
Board voted to sign this contract with 
the request that minor changes be made 
ad also that a representative of the 
egineering societies be appointed to the 
(Committee on Testing of the Educational 
Testing Service. 

The Secretary presented the written re- 
port of Dean Ernst regarding progress 
of the Southeastern Section research 
project, and their request for funds from 
his project for work to be conducted 
dwing the next six months. The Board 
voled to grant their request for $2500 
out of funds provided for this purpose by 
the General Education Board to cover 
&penses for that period. 
~The Executive Board reviewed a mo- 
lion made at its meeting on June 14, 
148, as follows: “that requests for 
stants for any group within the A.S:E.E. 
ould be presented to the Executive 
Board and approved by that body before 
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being presented to the possible donors.” 
President Freund was authorized to write 
letters to chairmen of Divisions, Sections, 
Branches, and Committees calling atten- 
tion to this decision of the Board. 

The agenda for conferences and gen- 
eral sessions at the coming Annual Meet- 
ing was discussed. It was voted to hold 
four general sessions, one each to be as- 
signed to the E.C.A.C., the E.C.R.C., the 
Committee on Relations with Industry, 
and to the President for general Society 
matters. Further details of the program 
for the Annual Meeting were left in the 
hands of Vice President Saville and the 
Seeretary. 

It was voted by the Board that in order 
to give publicity to the 125th Anniver- 
sary of Rensselaer Polytechnic Institute 
at the Society’s Annual Meeting, the 
President of their institution be asked to 
speak at the convention and to feature 
this item in his address. This theme will 
also be highlighted at the Annual Ban- 
quet. The Board voted to allow outside 
organizations to hold joint meetings with 
various Divisions, Sections, or Commit- 
tees of the Society at the Annual Meet- 
ing, provided the host institution can 
handle the increased housing demand. 

A motion was passed to follow the pro- 
cedure of last year in assigning confer- 
ences at the Annual Meeting to the vari- 
ous Sections, Divisions, and Committees. 
According to this practice, these groups 
are limited to two conference periods 
each; these periods are arbitrarily as- 
signed by Vice President Saville and the 
Secretary, any unused conference time 
being assigned to those first requesting 
additional conference periods. 

It was voted by the Executive Board 
that the Society should not stand any 
local operating expenses incurred in con- 
nection with the Annual Meeting, and 
the Secretary was instructed to prepare 
a schedule of the types of expenditures 
not to be borne by the Society. 

It was voted that annual meetings of 
the Society, insofar as possible, should 
be rotated throughout the country, and 
that the Secretary prepare a tentative 
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geographical schedule for presentation 
to the General Council, in order that 
members may make plans to hold Annual 
Meetings in their section of the country 
in proper sequence. 

The Executive Board voted to go ahead 
with plans for advance publicity in prep- 
aration for the annual meeting. 

The Secretary stated that the teaching 
manual being prepared by a committee 
under the chairmanship of Dean Norris 
was nearing completion. Certain ques- 
tions raised by Professor Morris were 
discussed. 

The President was instructed in some 
future letter to Council members to give 
an explanation of the “qualifications for 
membership” in the Society. 

The Secretary reported on the proposal 
of the Committee on Relations with In- 
dustry to establish a project on Teaching 
Aids. The Board felt that this project 


should be encouraged and hopes that 
progress can be made in setting up this 
project for consideration at a future 
Council meeting. 

Motion was passed that the applica- 
tion for affiliate 


institutional member- 
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ship made by Prairie View A. & M. Col- 
lege be approved. 

It was voted to approve Dean Hakim 
Ali’s request to organize a branch of 


_the Society in Pakistan, with the under- 


standing that individual membership in 
such a branch presupposes membership 
in the Society. 

Vice President Saville will call to the 
attention of the Committee on Constitu- 
tion and By-Laws several changes which 
should be made in our constitution. The 
Board felt that it was most urgent that 
the Committee on Constitution and By- 
Laws have a meeting soon, in order that 
proposed changes may be presented to 
the Council for consideration. 

It was voted that the Secretary should 
write a letter of thanks to the Director 
of the Engineering Societies Club ex- 
pressing the appreciation of the Exeeu- 
tive Board for the use of their facilities 
and dining room in connection with its 
meeting. 

Respectfully submitted, 
ArrHurR B. BRoNWELL, 
Secretary 
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New Members 


ApaMS, CLIrForD L., Instructor of Physics, 
Tri State College, Angola, Indiana. Le- 
land S. Ax, Clyde E. Shaw. 

Baty, JAMES BERNARD, Associate Professor, 
Civil Engineering, A. & M. College of 
Texas, College Station, Texas. J. A. Orr, 
8. R. Wright. 

BerGesEN, AuF O. R., Professor, Naval Sci- 
ence, University of Rochester, Rochester 
7,N. Y. J. H. Belknap, Alton D. Taylor 

BOEHMER, ANDREW PETER, Assistant Pro- 
fessor, Mechanical Engineering, Univer- 
sity of Rochester, Rochester 13, N. Y. 
Horace W. Leet, R. J. Raudebaugh. 

BOOKER, LEONARD, Instructor, Electrical 
Engineering, Detroit Institute of Tech- 
nology, Detroit 1, Michigan. C. C. Winn, 
§. W. Dubosky. 

Davison, DonaALD THOMAS, Assistant Pro- 
fessor, Civil Engineering, Iowa State Col- 
lege, Ames, Iowa. L. O. Stewart, R. A. 
Caughey. 

FLETCHER, RoBERT J., Assistant Professor, 
Civil Engineering, Tri State College, 
Angola, Indiana. Leland S. Ax, Paul L. 
Spencer. 

FULLER, WILLIAM DALE, Instructor, Elec- 
trical Engineering, Iowa State College, 
Ames, Iowa. M. S. Coover, Glen A. 
Richardson. 

GRIFFITH, JAMES RINALDO, Dean, School of 
Engineering, University of Portland, 
Portland 3, Oregon. J. C. Othus, G. W. 
Holeomb. 

GUSTAFSON, BERNHARD G., Assistant Pro- 
fessor, Chemistry, University of North 
Dakota, Grand Forks, North Dakota. M. 
H, Chetrick, Arthur Koth. 

Hiton, WALLACE ATwoop, Professor and 
Head, Department of Physics, William 
Sewell College, Liberty, Missouri. Clar- 
ence E. Bennett, Paul Cloke. 

Hupson, WELLBORN Royston, Assistant to 
Dean of Engineering, University of Texas, 
Austin, Texas. Byron Short, M. L. 
Begeman. 

Hugues, Davis Grecory, Instructor, Draw- 
ing and Design, Clemson College, Clemson, 
South Carolina. Donald D. Curtis, J. E. 
Shigley. 
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JENKIN, WENDELL ROBERTS, Industrial Co- 
ordinator, Engineering, Rockford College, 
Rockford, Illinois. Warren E. Wilson, 
Harold L. Minkler. 

MANIFOLD, GEORGE OLAN, Associate Pro- 
fessor, Mechanical Engineering, Univer- 
sity of Pittsburgh, Pittsburgh, Pennsyl- 
vania. Harold M. Baker, T. G. Beckwith. 

Mason, HowarD WarD, Professor, Mechani- 
eal Engineering, Georgia Institute of 
Technology, Atlanta, Georgia. A. B. 
Bronwell, C. J. Freund. 

MICHAELSON, JESSE L., Administrative As- 
sistant, General Electric Co., Schenectady, 
New York. P. L. Alger, M. M. Boring. 

MoBLEY, CHARLES ANDREW, JR., Program 
Development, General Motors Institute, 
Flint Michigan. Cleo A. Brown, Robert 
E. Tuttle. 

Morse, ParK LAWRENCE, Assistant Pro- 
fessor, Chemical Engineering, Michigan 
State College, East Lansing, Michigan. 
Stanley S. Radford, James E. Robertson. 

NYERGES, GILBERT A., Instructor, Engineer- 
ing Drawing, Case Institute of Technol- 
ogy, Cleveland 4, Ohio. O. M. Stone, 
Elmer Hutchisson. 

PENA, isipRo R., Associate Professor, Chem- 
ical Engineering, College of Agriculture 
and Mechanic Arts, Mayaguez, Puerto 
Rieo. C. Calor Mota, Franciseo G. 
Ramirez. 

Potts, PHILIP ORLAND, Associate Professor, 
Engineering, University of Michigan, 
Ann Arbor, Michigan. Frank H. Smith, 
Robert C. Cole. 

ScHWEYER, HERBERT ENGLISH, Associate 
Professor, Chemical Engineering, Univer- 
sity of Florida, Gainesville, Florida. 
Fred H. Pumphrey, W. H. Beisler. 

SHrrinG, Pau B. Supervisor, Sales Train- 
ing, Westinghouse Electric Corporation, 
East Pittsburgh, Pennsylvania. H. 
Muller, Jr., Guy Kleis. - 

Stites, ArTHUR M., Assistant Professor, 
Electrical Engineering, University of 
Denver, Denver 10, Colorado. Clarence 
M. Knudson, F. H. McClain. 

STRICKLAND, JASPER DoBBINS, Registrar, 
Cal-Aero Technical Institute, Glendale 1, 
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California. John L. Dickson, Warren G. 
Furry. 

SzczERBACKI, STEVE, Instructor, Mechanical 
Engineering, Detroit Institute of Tech- 
nology, Detroit 10, Michigan. S. 
bosky, C. C. Winn. 

THopE, EDWARD FREDERICK, Assistant Pro- 
fessor, Chemical Engineering, University 
of Maine, Orono, Maine. Clarence E. 
Bennett, Paul Cloke. 

VALE, VERNER Davin, President, Vale Tech- 
nical Institute, Blairsville, Pennsylvania. 
K. L. Burroughs, Alfred Stott. 

WAGNER, WILLIAM C., Head, Civil Engineer- 
ing Department, University of New Mex- 
ico, Albuquerque, New Mexico. M. E. 
Farris, Marvin C. May. 


W. Du- 





NEW MEMBERS 


Waite, WILLIAM W., Associate Professor, 
Industrial Engineering, Columbia Univer. 
sity, New York 27, N. Y. Robert 
Rautenstrauch, James K. Finch. 

WiLson, Burton JAMES, Instructor, Elee- 
trical Engineering, University of Illinois, 
Urbana, Illinois. Paul K. Hudson, W. 
L. Everitt. 

Winson, DonALD Grey, Associate Professor, 
Electrical Engineering, University of 
Kansas, Lawrence, Kansas. H. L, 
Daasch, G. W. Bradshaw. 

Woop, WitL1am Piatt, Professor, Chemical 
Engineering, University of Michigan, 
Ann Arbor, Michigan. Ivan C. Crawford, 
W. J. Emmons. 

71 new members this year 








Vi 


In th 
predece: 
structio1 
now Pre 
progran 
funetion 
Committ 
mergy 
program 
the past 
eighteen 
than twe 
tution u 
tion is 0 
of the V 
sketehily 
To corre 
and com 
and with 
Research 
task. It 
good wil 
concernes 

Since | 
activities 
associate: 
Research 
with goor 
wal intere 
members] 
elective 
divisions 
however 
however | 
eagineeri: 
for whic 
formed, 2 
bility stil 
the impr 
ing, embr 
the develc 
tieula, az 
of both 1 
the profes 
our count 





rofessor, 
| Univer- 
Robert 


or, Elee- 
- Tilinois, 
ison, W. 


-rofessor, 
rsity of 
Bs eas 


Chemical 
Michigan, 
‘rawford, 





Vice President of the Society and Dean of Engineering, New York University 


In the November 1947 JourNaL, my 
predecessor as Vice President for In- 
¢ructional Divisions, Dean C. J. Freund, 
now President of the Society, outlined a 
program for improved organization and 
functioning of the several Divisions and 
Committees of the Society. By his 
mergy and successful administration this 
program was well implemented during 
the past year. However, there are some 
tighteen instructional divisions and more 
than twenty committees; the new consti- 
tution under which these activities func- 
tion is only two years old; and the duties 
of the Vice President in charge are very 
sketchily defined by that constitution. 
To correlate the work of these divisions 
and committees, both among themselves 
and with that of the Administrative and 
Research Councils, is no inconsiderable 
task. It will take some time and much 
good will and effort upon the part of all 
concerned. 

Since my own participation in Society 
activities in recent years has been largely 
associated with the Administrative and 
Research Councils, I think I may say 
with good grace that I believe the individ- 
ual interests of the great majority of our 
membership are centered chiefly in the 
dfective functioning of the educational 
divisions and committees. Certainly 
however perfect the administration, or 
however outstanding the research of our 
engineering colleges, the chief function 
for which the original Society was 
formed, and I believe the chief responsi- 
bility still resting upon our members, is 
the improvement of engineering teach- 
ing, embracing the training of teachers, 
the development and modifications of eur- 
tala, and the continuous adjustments 
of both to meet the changing needs of 
the profession and the general welfare of 
our country. 


Editorial 


By THORNDIKE SAVILLE 





































Therefore I believe that grave responsi- 
bilities rest upon the chairmen and mem- 
bers of the several educational divisions 
and committees, and upon the Vice 
President charged with assisting in their 
harmonious and effective functioning. It 
seems to me that it is not enough merely 
to undertake the chore of providing 
papers and programs for meetings. Only 
when a large proportion of its members 
are actively engaged in one or another 
group activity may the Society fulfill 
adequately its purposes and opportuni- 
ties. Early planning of symposia by 
Divisions and of reports by Committees 
is essential if the proceedings of the So- 
ciety are to represent the considered 
judgment of qualified groups rather than 
piece meal and itinerant, even if bril- 
liant, expositions by individuals. The 
latter are by no means to be discounted, 
for the Society should encourage and 
not stifle the free expression of ideas. 
Nonetheless, it would seem appropriate 
for the Divisions and Committees to 
adopt (as indeed some have done) care- 
fully developed programs of study, dis- 
cussion, and reports which might well 
extend over more than a year, and which 
need not be confined to the annual meet- 
ings of the Society. The meetings of the 
several Sections and Branches of the 
Society might well be utilized for a more 
widespread participation of the member- 
ship in Division and Committee activities. 

Implementation of the ideas expressed 
herein will undoubtedly require more time 
and work not only by Division and Com- 
mittee Chairmen, but by the Secretary of 
the Society and the Vice President re- 
sponsible for such activities. Can we 
not all of us, however, take on a little 
extra load in the interest of more effec- 
tively carrying out some of the major 
objectives of the American Society for 
Engineering Education? 
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Project for the Year: Partnership with 
Industry 


By ©. J. FREUND 


President of the Society, and Dean of Engineering, University of Detroit 


The officers of the American Society for 
Engineering Education might take their 
ease; they might do nothing except the 
necessary routine work. The Society 
might keep alive, after a fashion, even 
for some years, but sooner or later it 
would decay and collapse. 

A long succession of wise and energetic 
officers have established a different tradi- 
tion. In each year they have undertaken 
and completed one major, special task 
for the growth and perfection of engi- 
neering education. And the Society is 
flourishing as a result. 

This year’s officers have not found it 
difficult to discover such a project; they 
have found it difficult, rather, to choose 
a project from the many problems which 
confront the Society. They met not long 
ago to look over the situation, and de- 
termined that the special objective of the 
Society for the year 1948-49 shall be: 
improved relations between the industries 
and the schools and colleges of engineer- 


ing. 
WHY? 


There are excellent reasons for this 
choice. These are a number of them: 


(1) The engineering industries are still 
short of engineers. They have not yet 
recovered from the almost complete in- 
terruption of engineering education dur- 
ing the war. Employers are human, and 
because they are human, this need for 
trained engineers causes them to be more 
concerned than ever before about engi- 
neering students and schools. The engi- 


neering educators should take immediate 
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advantage of this accelerated interest, 
Employer officials and engineers will be 
glad of an opportunity to get together 
with the teachers, and to make plans with 
them for the serious—and delicate—husi- 
ness of transferring the boys from the 
campus into industry. The project is 
timely. 

(2) Another reason for the year’s proj- 
ect: Between now and 1951, more young 
men will graduate from the colleges of en- 
gineering and go to work in shop, field and 
office than in any three years of history. 
There will be bottle necks at the transi- 
tion points. It may be as difficult to ad- 
just a swarm of veterans to the industries 
as it was to crowd them into the colleges 
two years ago. Jobs must be made ready 
for the boys, and the boys for jobs. Un- 
less employers and educators jointly pre 
pare, there may be confusion and flom- 
dering of the worst sort. 

(3) Still another reason: Even in nor- 
mal times, industrial executives and engi- 
neering teachers have seen too little of 
each other. On commencement day the 
educator passes the boy on to the em 
ployer; and too often the educator has 
never met the employer—has not even 
heard of him. In a sense it may be said 
that the industries are the customers o 
the engineering schools. Imagine a bust 
ness man who kept strictly aloof from 
his customers! 

There are a great many exceptions, of 
course, but the average faculty man 
culates ‘between his home, his lecture hal 
and his laboratory, and has to admit thil 
it is a long, long time since he has visitel 
an engineering plant. And the typicil 
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oficial or engineer in industry, in spite 
of many exceptions, again, is but vaguely 
enscious of the college of engineering 
thirty or forty miles away. As Walter 
Schmitter wrote in Mechanical Engineer- 
ing for September of this year, “. . . the 
eoperation of industry with the uni- 
versity is but a feeble gesture. We walk 
our separate paths and nod politely when 
they cross.” 

So much about the reasons for selecting 
this year’s special project, the improve- 
nent of relations between the schools and 
the industries. 


HOW? 


Now, how can this project be carried 
wt? The following devices have been 
proposed : 


(1) The average of the papers pre- 
snted before sessions of Divisions and 
Committees of the Society have, in the 
past, inclined somewhat to express merely 
the opinions of the speakers. Papers 
might better be reports of research and 
study extending over much of the pre- 
eding year. The officers propose that 
ach Division and Committee undertake 
itleast one appropriate investigation dur- 
ing the year. Such investigation might 
well stress a phase of the relation be- 
tween schools and industry. Obviously, 
the investigation must be suited to the 
tims and organization of the Division or 
Committee. 

The Divisions and Committees will 
tortly begin organizing their sessions for 
he annual meeting in June; some, indeed, 
lave already begun. Certain of the Divi- 
tons and Committees have traditionally 
led a conference during the year. The 
iiieers suggest that relations with in- 
dustry be made the keynote for both the 
mnual meeting sessions and the confer- 
tees to be held in the course of the year. 

(2) Similarly, the Sections. may con- 
entrate upon cooperation between schools 
md industry. In their annual meetings 
they can play up the leading industries 
ot their respective territories. Excellent 
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examples are mining in the Allegheny 
Section, automobile manufacture in the 
Michigan Section, wood products in the 
Pacifie Northwest Section, and petroleum 
in the Southwestern Section. Why should 
not the Sections invite to their annual 
meetings the leading officials and engi- 
neers from neighboring plants? The 
Minnesota Branch reports good success 
with such a meeting held last year for in- 
dustrialists of the Minneapolis and St. 
Paul areas. 

(3) To pay special attention to rela- 
tions with industry will be no difficult 
task for the Engineering College Adminis- 
trative Council and the Engineering Col- 
lege Research Council, the two powerful 
organizations within the Society which 
perform so much of its work and impart 
to it so much of its character. The Ad- 
ministrative Council constantly studies 
the requirements of industry as a basis for 
the subject matter of engineering instruc- 
tion, and the trends in the industries as 
patterns for curriculum adjustment and 
revision. The Research Council is even 
more concerned with problems and dif- 
ficulties having to do with industrial re- 
search contracts, the proper distribution 
of research undertakings between schools 
and industries, and the coordination of 
research projects in the schools and in 
the industrial laboratories. Both the Ad- 
ministrative Council and the Research 
Council have more topics for discussion 
in the industrial field than they ean pos- 
sibly exhaust within the coming year. 

(3) The Committee on Relations with 
Industry might well hold a special con- 
ference this year for men from both 
schools and industries. The purpose of 
the conference would be to review the 
process of getting graduates of the col- 
leges into jobs, and to formulate view- 
points and policies, and even detailed 
procedures, whereby the graduate can 
transfer from school to employment more 
easily and more efficiently. 

(4) Finally, relations with industry will 
be the principal theme for much of the 
discussion in the general sessions of the 
annual meeting at Troy—after the So- 
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ciety has recognized the 125th anniversary 
of engineering education in the United 


States and at the Rensselaer Polytechnic © 


Institute, and has extended proper con- 
gratulations. 


OTHER FIELDS oF WorK 


Not all engineering graduates go into 
the industries. Many of them become re- 
searchers. More enter government or mu- 
nicipal services. A few become teachers 
of engineering. The Society must always 
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have all of these minorities in mind. But 
this year the Society raises the question: 
How can employers and educators best 
help each other to introduce the graduate 
to his first job, and to give him the best 
possible start in that job? 

And so, Mr. Engineering Edueator, 
prepare to greet and to cooperate with 
the engineers and officials in the plants 
down the railroad, across the river or 
right in your town; and to form a partner- 
ship with industry. 


MEMORIAL FOR 
William Roth Work 


Dr. William Roth Work, 67, Assistant 
Director of the College of Engineering 
and Science, Carnegie Institute of Tech- 
nology, died on Oct. 3, 1948. 

Dr. Work received an A.B. degree from 
Wittenberg College in 1902 and a Master 
of Engineering degree from Ohio State 
in 1905. Wittenberg awarded him with 
an honorary Doctor of Science in 1920. 
Associated with the Westinghouse Elec- 
trie Corp. during the year 1905-06, Dr. 
Work was, at the same time, a part-time 
instructor of mathematics at Carnegie. 
In 1906 he was appointed as an instructor 
in electrical engineering on the C.I.T. 
faculty, and three years later he was 
named an assistant professor. In 1920 
Dr. Work became Professor and Head 


of the Department of Electrical Engi- 
neering. During World War I he was 
a member of the Committee on Education 
and Special Training of the War De 
partment General Staff. This experience, 
as well as his keen and personal interest 
in students, made him invaluable to the 
hundreds of veterans who returned to 
the Carnegie campus after the last war. 

Vitally interested in scientific progress, 
Dr. Work was a member of American 
Society for Engineering Education, the 
American Institute of Electrical Engi- 
neers, the Engineer’s Society of Westem 
Pennsylvania, the American Association 
of University Professors and a Fellow of 
the American Institute for the Advanee- 
ment of Science. 
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Rensselaer Welcomes You 


TO THE ANNUAL MEETING OF THE ASEE—JUNE 20-24, 1949 


As Rensselaer enters its 125th year, it 
extends a hearty welcome to the members 
of the American Society for Engineering 
Education who are planning to attend 
the 57th Annual Meeting of the Society on 
the Troy, New York campus, June 20-24. 

Founded in 1824 by Stephen Van 
Rensselaer for the purpose of teaching 
“the application of Science to the com- 
mon purposes of life,” Rensselaer Poly- 
technic Institute was the first college to 
award degrees in science and in engineer- 
ing. 

Its present campus of 150 acres is 
located on a plateau just east of the City 
of Troy, overlooking the historic Hudson 
and Mohawk river valleys. Its buildings 
are modern and attractive, most of them 
having been built within the last twenty- 
five years. Delegates attending the Anual 
Meeting will be housed in the dormitories 
on the campus and in the fraternity 
houses and emergency dormitories within 
afew blocks of the campus. Meals will 
be served in the Institute’s dining hall, 
snack bar and cafeteria. 

As the birthplace of the laboratory 
method of instruction, Rensselaer is proud 
of its laboratories, which continue to play 
4 prominent role in its method of in- 
struction. Although a few laboratories will 
not be open for inspection because of the 
restrieted research which is being con- 
ducted, the great majority will welcome 
visitors during the meeting. 

The Institute is most fortunate in its 
geographical location. Nearby in Troy, 
Albany, and Schenectady are located 
some of the country’s finest research labo- 
tatories. The General Electric Labora- 
tories and the Knolls Power Laboratory 
ate within a half hour’s drive. Nearer at 
hand are the Cluett Peabody Laboratories 












































and the Sterling-Winthrop Laboratories. 
New York State operates a number of re- 
search laboratories in Albany in connec- 
tion with the work of the various depart- 
ments and bureaus of the state govern- 
ment. 

Within the Troy area are located a 
great variety of industries, many of which 
would welcome visitors for inspection 
tours of their plants. Some of these in- 
dustries are: Albany Felt Company, AI- 
legheny-Ludlum Steel Corp., American 
Locomotive Co., Behr-Manning Company, 
Cluett Peabody, Ford Motor Company 
(Watervliet Plant), General Electric Com- 
pany, General Aniline Corp., W. & L. E. 
Gurley Co., Kenwood Mills, Ludlow-Valve 
Co., Manning Paper Co., Meneely Bell 
Foundry,, Marshal-Eelipse (A Division of 
Bendix), Rototiller Co., Sterling- Winthrop 
Chemieal Co., and the West Virginia Pulp 
and Paper Corp. 

The Adirondacks, the Catskills, the 
Green Mountains, the Berkshires, Lake 
George and Lake Champlain, the Sara- 
toga Battlefield, Bennington Battlefield, 
Fort Ticonderoga, and the numerous other 
places of historic interest are nearby. 
New York City is three hours distant; 
Boston five hours and Montreal six hours. 

The City of Troy has many interesting 
historical associations and it has econ- 
tributed a number of words to our every- 
day language. Sam Wilson’s stamp on 
Army beef during the war of 1812 was the 
origin of “Uncle Sam.” “Yankee Doodle” 
was written by-a British officer at Fort 
Crailo a few miles from Troy. Six-tall 
baseball players from Troy caused fans to 
eall New York’s first major league base- 
ball team the “Giants.” And the term 
“Cop” has been attributed to Amasa J. 
Kop, the first chief of police of Troy. 
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RENSSELAER WELCOMES 


A section of Rensselaer’s dormitories, where delegates to the 57th Annual A.S.E.E. meeting 
will be housed. 


The Pittsb 


A view of the R. P. I. campus showing Ricketts Laboratory on the left and the ’87 
Gymnasium in the center where Registration and General Sessions will be held. 





RENSSELAER WELCOMES YOU I33 


Russell Sage College for women is 
located in Troy; New York State College 
for Teachers is in nearby Albany, Siena 
College in Loudonville, and Union College 
in Schenectady. Williams College in Wil- 
liamstown, Massachusetts, Skidmore Col- 
| lge in Saratoga Springs, and Bennington 
College in Bennington, Vermont are all 
approximately 35 miles distant. 


The weather in New York State is usu- 
ally fine during the latter part of June, 
but nothing to do with weather can be 
taken for granted in the Northeast. Visi- 
tors to the Annual Meeting can, however, 
be assured of a most cordial welcome by 
the State of New York, the City of Troy, 
and Rensselaer Polytechnic Institute. 


The Pittsburgh Building, housing the administrative offices of Rensselaer Polytechnic Insti- 
tute, overlooks the City of Troy, which can be seen in the background. 








Each year the Committee on the Award 
of the Lamme Medal called for help from 
the members of the Society. It is important 
that the members know about the award 
and actually participate in picking the 
winner. Nominations may be made by 
anyone interested in doing honor to some- 
one who meets the qualifications set up 
by the will of the donor and the rules of 
the Committee. The bases of the award 
may be summarized as follows: 


1. Excellence in teaching or contribu- 
tions to the art of teaching. 


2. Preparation of books, teaching aids, 
research or technical publications. 


3. Participation in the work of socie- 
ties or organizations which have as 
objectives the betterment of techni- 
cal education. 


4, Achievements outside of the field of 
teaching which contribute to the 
advancement of the profession and 
the enhancement of engineering edu- 
cation. 

. Engineering administration and engi- 
neering research which contribute to 
engineering education. Persons emi- 
nent in these fields are given con- 
sideration. 


or 


Emphasis is placed upon outstanding 
acievements as a teacher; all the other 
factors are considered as they contribute 
to this major objective. The will of Mr. 


Lamme provided that the income from a 
sum of money be expended each year for 
a suitable gold medal (together with a 
bronze replica thereof) : 





The Lamme Medal 





. . to a chosen technical teacher for a. 
complishment in technical teaching or actual 
advancement in the art of technical training, 


The society has set up a committee of 
twelve members, three of whom are ap. 
pointed each year to serve for a period of 
four years, to make a selection of medalist 
for each year. A long line of eminent 
teachers have received the award; a lange 
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year and one is selected. Many mor 
medals, of a similar nature, could k 
awarded and still there would be desery- 
ing nominations open for further eo- 
sideration. 

Persons who present nominations should 
give a brief account of the achievements 
of the nominee placing special emphass 
on the qualities listed above. Referens 
to Who’s Who in America or Who’s Who 
in Engineering is not enough, though suc 
information as is given in these volumes 
will be of value. 

An examination of the list of recipients 
will show achievement rather than promis 
of achievement. In the list we find th 
names of outstanding leaders of engineer 
ing education during the last twenty 
years (the Lamme Medal was establishel 
in 1928) as well as great engineering 
teachers. The award in June, 1949, shoulig* 
add another distinguished name to th 
long list. 

Nominations should be sent to th 
Chairman of the Committee, Nathan ¥. 
Dougherty, University of Tenn 
Knoxville, Tennessee. To be consi 
for the award in June, 1949, the nomiit 
tions should be in the hands of the Chair 
man by February 15, 1949. 
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rer for ae. By JAMES S. THOMPSON 
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nmittee of § Secretary of War Stimson has said, 
m are ap §No private program and no publie pol- 
period of ivy in any section of our national life ean 
o£ medalist § ow escape from the compelling fact that, 
rf eminent Bf it is not framed with reference to the 
d; a large Byorld, it is framed with perfect futil- 


Jered each iy.” 
[any mor 
uld be 
be dele In 1942, Dean Arthur M. Greene of 


Princeton prepared a study of our engi- 
wering relationships with the Latin- 
ions shoul q4Merican republics via educational and 
hievements ¢@0fessional channels. This confidential 
1 emphasis gvernment document helped greatly to 
Reference § ment me the following year when, with 
Vho’s Www other publishers under State De- 
hough such partment sponsorship, I visited the prin- 
dpal cities in South America. Dean 
Greene’s paper is a base for bringing 
--.@9me of his observations up to date and 
a. Sa aalarging them to a world-wide view- 
ve find theg Mt. : ee 
During 1947 it was my privilege to 
visit ten Latin-American cities for a 
jg eeond time in four years, and also eleven 
tities in Europe. I met many educators, 
publishers, and government representa- 
lives. It is hardly necessary, but I do 
Wish to record here my observation of 
the high level of ambassadorship of our 
twe-president, Dean S. S. Steinberg (U. 
i Maryland), who, in 1946, reported + 
m his extensive survey of engineering 
tdueation in Latin America. 
From all these evidences I submit that 
there exists in the profession of engineer- 
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*Prepared for presentation at Annual 
ASEE meeting held in June, 1948. Presen- 
tation postponed until ECAC meeting, 
Washington, D. C., November 1948. 

tJ. or Ene. Ep., Vol. 37, No. 4, Dee. 1946. 











Vice-Chairman of the Board, McGraw-Hill Book Company, Ine. 


ing education an international influence 
that has greater potentials than exist for 
any other organization in the United 
States. 

I found one of the fundamentals for 
this theme in Buenos Aires last Decem- 
ber, when an engineer from the United 
States, employed on President Peron’s 
staff to assist on the five-year industriali- 
zation plan, urged consultation with 
Argentine government officials on the 
need for a large-scale program of trans- 
lations of U. S. technical books. The 
incident erystallized in one transaction 
the thinking which had developed from 
the variety of recent contacts abroad. 
Later on I shall discuss the incident in 
more detail. ' 

But, first I want to suggest also the 
values inherent in a reciprocal viewpoint. 
There may be found, for example, in 
Brazil, a different and successful tech- 
nique in reinforced concrete construc- 
tion; in Switzerland, precision or tail- 
ored methods in design and manufacture; 
in Holland, an amazing land drainage 
technique; in the Scandinavian countries 
and in England, impressive shipbuilding 
practice; or in Mexico, simply gracious 
living. It is international, two-way con- 
tacts that can be most stimulating and 
helpful to engineering educators and 
students seeking an adequate outlook in 
this rapidly changing world. 

There are six phases of this subject of 
international influences for engineering 
educators which tie together naturally in 
support of my argument. These influ- 
ences are: (1) on students from abroad; 
(2) among the alumni throughout the 
world; (3) through professional society 
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members abroad and conventions; (4) in 
exchange professorships; (5) in coun- 
seling on employment abroad; (6) in 
releasing engineering and scientific litera- 


ture abroad in both original form and 


in translation. 


STUDENTS FROM ABROAD 

This year there are nearly 100 foreign 
countries represented among the engi- 
neering students in our colleges. From 
a questionnaire sent to the 173 institu- 
tional representatives in the membership 
in this society, 108 reported a total of 
3459 students from abroad, exclusive of 
the U. S. students in 5 institutions located 
outside our borders. Since among those 
not reporting were 19 large institutions, 
it would seem safe to estimate a grand 
total of approximately 5000 from abroad, 
compared with 3000 last year. India 
leads with 471, China is next with 439, 
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then Canada 393, and Turkey 183. The 
University of Michigan leads with 334, 
and the Massachusetts Institute of Teeh- 
nology comes second with 257. 

On the other hand, M.I.T. heads the list 
of foreign alumni with 2343 and Michigan 
follows with 850. The grand total of 
alumni is 7993 reported by 94 institutions, 
but this figure is far from complete as 
many reported frankly that alumni ree. 
ords were inadequate. Columns B and 
C in the accompanying table show the 
geographical distribution of students and 
alumni. 

Graduate’ instruction rather than 
undergraduate seems to be more satisfac. 
tory to all concerned. An indication of 
reciprocal values that are possible came 
from the announcement in March of the 
first artificial production of the meson, a 
cosmic-ray constituent, one of those r- 
sponsible being an exchange graduate 
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A B Cc D E F G 
Areas Prof. Soc. Eng. Eng. All Employ- Book Mag. 
Members | Students Grads. Students ment Circ. Cire. 
Africa 116 79 180 471 7 2 3951 
Asia 810 1081 1716 5129 42 10 5497 
Australasia & P.I. 461 56 309 667 5 6 7302 
Canada 2061 392 1280 3182 3 16 28895 
Europe 1309 625 941 3910 24 52 33472 
Latin America 1778 719* 2078 3923 214 9 57425 
U.S. Possessions 143 317 934 1877 38 3 5258 
West Indies 190 190 555 622 17 4016 
Uncertain 153 
Total 6868 34597 7993 19934 350 98 145816 
A. Members of Constituent Societies, Engineers Joint Council, 1946-47. 
B. Source of Foreign Students in 106 Engineering Colleges in Canada and U. §., 1947-48 
C. Location of Graduates of 94 Engineering Colleges in Canada and U. S., 1947-48. 
D. Source of all College Students from Abroad in U. 8. Colleges, 1947-48. 
E. Location of Engineering College Graduates Employed by 10 U. S. Companies. 
F. Percentage Distribution by Areas of Engineering Books Exported by 1 U.S. Publisher, 


1947. 


G. Circulation by Areas of 33 McGraw-Hill Engineering Journals in 1947. 
* Institute of International Education reports 1138 enrolled in all U. S. Engineering Colleges 


in 1947-48. 


+ This figure compares with 2913 in 59 U. S. Engineering Colleges in 1946-47; JNL. OF 


Ena. Ep., Jan. 1947. 


¢ From Committee on Friendly Relations among Foreign Students, 347 Madison Avenue, 


New York 17, N. Y. 
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dudent from Sao Paulo, Brazil—Dr. 
Giulio Lattes, now Assistant Professor of 
Physics, University of California. 
Recalling stories of the problems that 
wise from language barriers, from ig- 
norance of our customs, and in many 
eases from unpreparedness to carry the 
yormal U. S. load, I relish this oppor- 
tmity to report a fact that should be 
empensating to many teachers. The In- 
stitute of International Education re- 
ports that outstanding in the messages 
from scholarship students upon return- 
ing home is their expression of sincere 
appreciation of the time given them for 
personal conferences with teachers—a 
wutine feature of our educational tech- 
uique here which seems to be rare abroad. 
“Why should our men desire to enroll 
in graduate engineering courses abroad 
when it is most unusual to find laboratory 
and library facilities or staffs comparable 
to those in the U. 8.?” is the question 
more than one North American dean of 
mgineering raises in response to in- 
quries on accelerating engineering stu- 
dent exchanges. One reply which an 
oficer of the Institute of International 
Education gives is that the scholarship 
abroad might be used very appropriately 
simply for apprenticeship under an edu- 
tator who is also usually a prominent 
consulting engineer. The visiting stu- 
dent could capitalize his time not only in 
academic study, but also in examination 
of local technical projects under the 
guidance of the sponsoring professor. 


PROFESSIONAL Society MEMBERS ABROAD 


Over 7000 members of the five con- 
stituent societies of the Engineers Joint 
Council reside abroad. Of these 2600 
are electricals, over 2300 are miners or 
metallurgists, 1000 are mechanicals, 
nearly 800 are civils, and 200 belong to 
the relatively younger society of chemi- 
cal engineers. The total is 15 per cent 
greater than prewar. Over 2000 reside 
in Canada, and 1800 are in Latin Amer- 
ie. Distribution in eight world areas is 
shown in Column A of the table. 
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In a recent communication* to the 
officials of UNESCO, Robert M. Gates, 
vice-chairman of the Committee on Inter- 
national Relations of the Engineers 
Joint Council, said of the potential value 
of this group: “These active, practicing 
engineers, speaking the universal lan- 
guage of technology, and in most cases 
the native tongues in the 80 countries 
where they are working, are’ thoroughly 
acquainted with these foreign engineers 
and their problems. These men repre- 
sent the American point of view, wher- 
ever they are. They are cooperating 
with engineers of other nations in the 
modern techniques and practices. They 
contribute to the proceedings in their 
own societies and to the technical litera- 
ture which is accessible to all who are 
interested.” 

International conventions seem to be 
inereasing in popularity, and in view of 
the evidence of interest abroad in U. S. 
engineering education it would seem 
proper to ask whether our society should 
not have official representation in some 
of these meetings. Should not our annual 
budget provide for partial support of 
such missions for one or more representa- 
tive members? : 


EXCHANGE PROFESSORSHIPS 


Where does the engineering educator 
fit in the programs to be developed under 
either the Fullbright Act, which provides 
scholarship funds out of the sale abroad 
of war surplus property, or the Smith- 
Mundt Act, which aims to promote the 
interchange of knowledge and skills as 
well as information about the U. 8.? 

Although since 1941 nearly 500 special- 
ists have been sponsored by our State 
Department in an exchange program for 
the Western Hemisphere, only 15 were 
engineers. There should be more. 

Complex provisions have delayed 
practical use of the Fullbright funds, but 
treaties are now in force with the Philip- 
pines, Burma, and China. Over 200 per- 


* Mechanical Engineering, March 1948, p. 
270. 















sons including both teachers and students 
will participate. Negotiations are in 
process with 17 other countries. 

It is expected that the Smith-Mundt 
funds will supplement foreign currencies 


















































thus increase the number of exchange 
scholars. The funds also will be used for 
exchanges in the Eastern Hemisphere 
not participating in the Fullbright Act, 
and also to stimulate, by grants-in-aid, 
private groups and institutions. 

I ean report, from personal contacts 
last winter in Brazil, enthusiastic refer- 
ences to the recent lectures in metallurgy 
by Dr. Robert Mehl of this society and 
his colleagues, Drs. Arthur Phillips of 
Yale and A. A. Bates of Westinghouse. 
In my humble opinion important oppor- 
tunities are developing whereby members 
of this society may participate much 
more than heretofore in the world-wide 
provisions for educational exchanges. 


EMPLOYMENT ABROAD OF ENGINEERING 
GRADUATES 


Returning world war veterans have 
been quoted on how to make great for- 
tunes abroad. They wanted to build 
middle-class hotels in Caleutta, operate 
eandy factories in Caracas, sell air con- 
ditioners in India. What advice is ap- 
propriate for the engineering student 
who might plan similarly? 

Recent correspondence with 14 typical 
large corporations * that operate overseas 
in various capacities proved illuminating, 
especially since the opinions were defi- 
nitely conflicting. Experienced officials 
of these companies were asked first for 
the statistics on geographical distribu- 
tion of their employees who are Ameri- 
can graduates of our engineering colleges; 
second, opinion on the current outlook 
for such employment abroad; and third, 


*DuPont, Electric Bond and Share, 
Frederick Snare, General Motors Overseas, 
Goodrich, Goodyear, International Engineer- 
ing (Morrison-Knudsen), International G. 
E., Monsanto, Shell Oil, Standard Oil of 
N. J., Westinghouse, J. G. White, Yale and 
Towne. 


available under the Fullbright Act and- 
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the most common problems of such re. 
cruitment. 

As Column D in the table shows, these 
firms employ 350 men, of whom nearly 
two-thirds are in Latin America. Of the 
33 countries represented, the leaders are 
Brazil with 70 men; Mexico 47; Vene. 
zuela 33; Argentina 27; Colombia 22; 
Alaska 20; and China 14. 

Hight firms were negative as to ont- 
look, but six were definitely encouraging 
if not enthusiastic. All seemed to agree 
that of first importance before going 
abroad was experience in the employer's 
domestic organization. Five firms pre 
ferred to depend wholly on native per. 
sonnel trained in U. S. engineering 
colleges. Other cautions were: “Men 
need ten years first in the U. S.”; “ex. 
change and political influences are too 
uncertain now”; “outlook on the whole is 
dark but selective fair.” 

The six optimists were specific and 
positive. “General outlook is unprece- 
dented especially in Latin America, where 
skilled help is needed and where in 1943, 
for example, only 1140 men were gradt- 
ated from their engineering colleges 
The need elsewhere also will greatly in- 
crease as the Marshall Plan starts roll- 
ing.” Another said, “Good. This year 
we have twice the requisitions of last year 


- not including specialists—the postwar 


expansion is just reaching its peak.” 
Other statements: 


‘*The demand is greater than the supply, 
due to the increase in number of foreign 
governments and corporations that are tum 
ing to the U. S. for engineering help. It 
will be further increased as our government 
insists that foreign projects financed here 
must be reviewed by competent engineers.” 

‘Generally speaking, foreign experience 
provides a broader and much more rounded 
experience in the same period that here will 
tend toward specialization.’’ 


On the problems of recruitment, eleven 
commented, and of these one-half met- 
tioned family ties or the wife’s diffieu- 
ties in making adjustments, as the number 
one hurdle. Living conditions including 
climate, people, and customs were mel 
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tioned by three. Two mentioned finding 
men with the right experience in techni- 
al, commercial, or foreign work. One 
employer reminded me of local legal re- 
drictions that give preference to na- 
tionals. 

Curiously, not one letter mentioned for- 
dign language as a barrier, nor was there 
a suggestion that study of international 
polities or economics would be helpful to 
the prospective foreign department em- 
ployee. 

In March, 1947, the Engineering News- 
Record made a survey, admittedly not 
exhaustive, of U. S. construction activi- 
tis abroad. It found over 100 opera- 
tions in process, with the majority in 
latin America. 


Is LANGUAGE A BARRIER FOR ENGINEERING 
ABROAD? 


Less and less is an American abroad 
handicapped by his notorious lack of 
bilingual ability. It is not due, however, 
to his increasing proficiency but rather 
to the growing popularity of English as 
asecond language throughout the world. 

In Latin America, for example, in 
1946-47 the British Council reported en- 
rollment of nearly 28,000 persons study- 
ing English and in the Institutes operated 
by the friends of the U. S. there were 
smilar groups to a total of 46,000. 
Shortage of teachers, according to State 
Department officials, is the control that 
limits growth of classes. 

In Europe, it is reported currently, 
English is now compulsory in schools in 
Denmark, Netherlands, Norway, Portugal, 
Spain, Sweden, and in some cantons in 
Switzerland. It is optional in Belgium 
and France, but usually taught. In 
Italy it is not usually taught in the gen- 
eral curriculum. . 

Despite this movement and the fact 
that technically minded non-English- 
Speaking people in advanced subjects 
commonly find little difficulty in using 
our engineering books (except for ab- 
sence of metric measurements), the 
growth in numbers of translation nego- 
tiations since 1940 has been spectacular. 
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Twelve technical book publishers * report 
that rights have been negotiated in the 
last seven years for translating books on 
engineering and related subjects into 19 
languages as follows for a total of 346 
translations : 


Spanish 175; Portuguese 45; French 
40; Japanese 16; Italian 13; Chinese 13; 
German 12; Swedish 10; Polish 4; 
Dutch 4; Czechoslovakian 4; Norwegian 
2; Danish 2; Finnish 1; Turkish 1; Hun- 
garian 1; Hebrew 1; Persian 1; 
Arabian 1. It should be noted that only 
a fraction have reached publication stage; 
also that several hundred more were 
under option when computations were 
made in March of this year. 

A current pioneering development is 
that between technical publishers of 
Argentina and the United States in 
which a comprehensive translation project 
as part of a national industrialization 
program is designed to utilize govern- 
ment funds to encourage the Argentine 
publisher, professional advice from the 
United States to insure highest educa- 
tional recommendation (a past presi- 
dent + of this society is a member of the 
committee), and cooperation among pub- 
lishers here as to rights and terms. 

Our Ambassador Bruce in a letter to 
me, with permission to quote, has charac- 
terized it as “one of the most useful 
things we can do; it will make a real con- 
tribution to better understanding between 
the people of Argentina and the people 
of the United States.” This develop- 
ment, coming originally from the sug- 
gestions of U. S. engineers, should even- 


* Harper & Brothers, International Text- 
book Company, Interscience Publishers, 
Ine., Irwin-Farnham Publishing Company, 
McGraw-Hill Book Company, Inc., Murray 
Hill Books, Inc., Pitman Publishing Cor- 
poration; Prentice-Hall, Ine., Reinhold 
Publishing Corporation, Ronald Press Com- 
pany, D. Van Nostrand Company, Ine., 
John Wiley & Sons, Inc. 

t Ralph Phelps, Engineering Societies 
Library, Chairman; Harry 8. Rogers, Poly- 
technic Institute of Brooklyn; R. R. Haw- 
kins, New York Publie Library. 
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tually have a practical influence on the 
industrial, educational, and machinery- 
export relations between the two coun- 
tries. 


It may be mentioned incidentally that. 


efforts to accelerate the sale of language 
rights is by no means a commercial in- 
terest for technical publishers. “Public 
Relations” is the department that is in- 
terested. I can report for one house that 
in following the author contract provi- 
sions for splitting fifty-fifty all such 
revenue, the net income just about pays 
the cost of the translation promotion de- 
partment. Thus in advocating more tech- 
nical translations for their international 
social value, publishers cannot be ac- 
cused of taking a Pharisaical position. 


U. S. ENGINEERING AND SCIENTIFIC 
LITERATURE ABROAD 


The whole story of world-wide recogni- 
tion of the U. S. war record in technolog- 
ical development is reflected in the report 
of the largest technical publisher that 
book exports for 1947 were nearly eight 
times prewar, while domestic circulation 
merely doubled. 

Since engineering educators more than 
any other single group are responsible 
for the authorship of these exported 
volumes, it may be of interest to report 
here that (1) in spite of what the For- 
eign Policy Association ealls the “ubiq- 
uitous” shortage of dollars, U. S. tech- 
nical books today continue in demand 
and dominate all orders from abroad; 
(2) our government through such agen- 
cies as the Library of Congress and the 
State Department continues to regard 
books as ambassadors and to give en- 
couragement in various ways to assist in 
their circulation; (3) the National Re- 
search Council is currently sponsoring 
Volume II of a comprehensive“ bibliog- 
raphy of our technical books of 1944 to 
1947 for circulation abroad; and (4) 
implementation of the Smith-Mundt Act 
should revive and expand the impressive 
program of the U. S. Information 
Libraries abroad. 
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After visiting 11 of these libraries last 
year in Europe I wish to record that 
without exception the librarians were 
representative of the best we have—com- 
petent, conscientious, and industriously 
in touch with leaders in education, indus- 
try, government. Impressive as this 
sounds, it must be admitted, however, 
that the British, in spite of their financial 
problems, have today a keener apprecia- 
tion of international values from book 
distribution than we do. Our Congres. 
sional committees which went to 2 
countries in Europe last summer to ex- 
amine these Information Libraries, or 
what was left of them after the postwar 
economy wave passed, made a report*® 
which revealed the relative viewpoints 
of our governments on this question. It 
showed that for four typical cities 
(Stockholm, Prague, Copenhagen, and 
Milan) adjacent to the Iron Curtain, 
where we had cut the staffs in half, leav- 
ing a total budget of approximately 
$300,000, the British were continuing to 
earry on with staffs five times as large as 
ours and total budgets of over one mil- 
lion dollars. 

To lean on a non-publishing evaluation 
of this point let me quote the National 
Foreign Trade Council, which last fall in 
its final Resolution on the subject of Edu- 
cation emphasized the need for “a 
broader interchange of scholarships be 
tween our universities and similar insti- 
tutions of learning in foreign countries, 
with aid extended, where required, to 
defray the dollar expenditure of students 
while living in this country; and, very 
importantly, but utilizing every available 
opportunity to secure a wide foreign dis 
tribution of scientific, technical, and other 
educational periodicals and books by 
American authors, which will create in 
other lands a better understanding and 
appreciation of the free economic and 
political institutions under which America 
has grown in greatness.” 

As an example of the export figures 
for technical magazines, Column G om 

*The U. S. Information Service in Ew 
rope; U. S. Senate Report 855, Part 2. 
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the accompanying table shows the geo- 
gaphical circulation of 33 McGraw-Hill 
magazines whose subject matter and au- 
thorship trace back directly or indi- 
retly to the programs and influences of 
engineering educators. Column F shows 
the percentage distribution by areas of 
me large technical book publisher’s ex- 
port totals last year. 

In conclusion I submit that (1) in the 
development of the American Foreign 
Assistance Program (Marshall Plan) 
where engineering reports undoubtedly 
will be required; (2) in the evolution of 
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UNESCO programs where surely more 
of applied science and engineering will 
ultimately find recognition; (3) through 
expanded U. S. Information Libraries, 
where the technical literature prepared 
by engineering educators could become 
the bridge for better understanding of 
our way of life, by people now constantly 
submerged under Communist propa- 
ganda—in all this no group would seem 
to have a greater opportunity than the 
engineering educators to offer an impres- 
sive service in this era of profound 
change. 


Motion Pictures for Use in 
Teaching Hydraulics and Fluid Mechanics 


The Applied Hydraulics Committee of 
the Civil Engineering Division has pre- 
pared a list of motion pictures which will 
e helpful to instructors in teaching hy- 
draulics or fluid mechanics. The list in- 
dudes data on more than 50 films cover- 
ing subjects such as: flow around solid 
bodies, separation, boundary layer, cavi- 
ation, ship model towing, sediment trans- 
portation, air entertainment, density cur- 
rents, model studies, soil conservation, 
stream run off, flood control, flow in 
arved open channels, energy dissipation, 
tilling basins, snow surveying, irriga- 
tion, plumbing fixtures, beach erosion, 
md navigation locks. 

For each film a short description of the 
subject matter is given together with data 


on the size and length of the film, and 
its color and sound features. Informa- 
tion on the availability of the film is also 
included. 

Many instructors have expressed a de- 
sire to use motion pictures to supplement 
their teaching of hydraulics and fluid 
mechanics, but information about suit- 
able pictures has been difficult to obtain. 
The Applied Hydraulics Committee hopes 
that the list will help meet the needs of 
those instructors who wish to improve 
their teaching by the use of motion pic- 
tures. 

Requests for copies of the list may be 
addressed to Professor Walter L. Moore, 
Department of Civil Engineering, The 
University of Texas, Austin, Texas. 














Education for Professional Responsibility 


A Report on the ‘‘Interprofessions Conference.’’ Edited by H. P. 
Hammond, Dean of the School of Engineering, The Pennsylvania State Col- 
lege, from notes submitted by Richard Teare, Jr., and Elliott Dunlap Smith 
of the Carnegie Institute of Technology. 


An Interprofessional Conference on 
Education for Professional Responsibili- 
ties was held at Buck Hill Falls, Pennsyl- 
vania, on April 12, 13, and 14, 1948. 
The Conference was supported by the 
Carnegie Corporation of New York, and 
was attended by one hundred representa- 
tives of the professions of business, di- 
vinity, engineering, law, and medicine. 
It had the purpose of providing for the 
interchange of experience and ideas by 
teachers of these five professions. Else- 
where in this issue of the JOURNAL are 
printed the three papers presented by the 
engineering representatives: President 
Rogers, Professor Teare, and Provost 
Smith. 

The questions considered on each of 
three days of the meeting dealt with the 
following topics: 


1. Educational Objectives 


What knowledge, skills, ways of 
thought, and sense of responsibility should 
professional education help the student 
to acquire in order: 


a. to meet the demands of professional 
practice? 

b. to serve society as a citizen? 

. to live his personal life well? 

d. to continue to learn and grow as a 
professional man, a citizen, and an 
individual ? 


° 


2. Methods of Instruction in Professional 
Subjects 


What are the relative values of lec- 
tures, laboratory work, discussion classes, 
ease study and problem work, or other 
methods of teaching, and what are the 
problems involved in using these methods? 
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When the student is taught by the 
method of dealing with concrete eases, 
clinics, experiments or problems, what 
should this kind of teaching seek to ae 
complish, how should it be conducted, and 
what problems are involved in its use? 


3. Humanistic-Social Education of Pro- 
fessional Students 


How can humanistic-social education 
be made such an integral part of the pro- 
gram of professional development that 
the student will be prepared adequately 
to make his contributions to society asa 
citizen, as a leader of public opinion, and 
as an individual? 

To what extent can this be accomplished 
by: 

a. a period devoted to general education 

in college? 

b. specific humanistic-social courses in- 
eluded in the professional currie- 
lum? 

e. introducing humanistic-social aspeets 
into the professional courses? 


4. Development of Power to <Acquite 


Knowledge 


Throughout the discussion of thes 
topics there was a remarkable agreement 
among the various professional groups 
that the chief objective of professional 
education is the development of the powet 
to acquire and use knowledge as com 
trasted with the mere process of acquit 
ing knowledge that the student has not 
used or tested for himself. There was 
agreement, also, that this power should 
inelude not only preparation for servite 
as a technical practitioner, but also for 
living life well and for serving as a use 
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ful citizen. As pointed out by Professor 
Fuller (law) development of breadth of 
apacity to acquire and use knowledge 
should be reflected both in content and 
method and as to subject matter and 
kills. Professor Fairbanks (divinity) 
sid that knowledge becomes irrelevant 
to life and unrealistic unless there is 
training in its use. For an engineer, use 
of subject matter and skills should be 
primarily in the solving of problems; for 
ascientist, it may be in extending fields 
of knowledge, though both engineers and 
sientists engage to some extent in both 
these activities. 

The point of view of the Conference 
was epitomized by the title of the talk of 
Professor Culliton (business): “The 
question that has not been asked cannot 
be answered.” By this he meant that 
the problems with which professional 
men deal are not known during the 
period of their academic preparation. 
While answers cannot be given, therefore, 
the power to get answers—the method of 
the scientist or engineer—and to put them 
to work in dealing with actual situations 
can be developed. This should be the 
goal of education of professional men. 
Professor Culliton emphasized that only 
when this is done does education become 
a creative process instead of the mere 
passing of information from teacher to 
student. 

Reference was made during the Con- 
ference, either directly or by inference, 
to the fact that information acquired by 
the student merely by being receptive to 
the words of the teacher is almost certain 
to be merely transitory as compared with 
knowledge and skills that he is required 
to dig out for himself with the aid of the 
skillful teacher. To this may be added 
that the process of “having the teacher 
recite the lesson for the student in the 
dassroom” is doubtless the greatest weak- 
ness in the whole process of engineering 
édueation. 


President Rogers, in speaking of the ; 


reports of this Society on Aims and Scope 
of Engineering Curricula (1940) and 
Engineering Education after the War 
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(1944), said that the greatest gap in the 
achievement of the objectives of those 
reports “lies in the lack, in both educa- 
tional groups, of a thorough, critical 
understanding of the basic and generic 
philosophy of engineering thought and 
in the failure therefore to integrate the 
training given in the particular courses 
of a curriculum, and to lay the founda- 
tions of a general philosophy of method 
which ean give a stronger unity to the 
engineering profession.” 

Thus it was generally agreed that pro- 
fessional education is primarily con- 
cerned with the capacity to acquire and 
use knowledge, i.e., potential knowledge, 
rather than with immediate knowledge; 
and with preparation to learn from ex- 
perience. 


Methods of Instruction 


With respect to methods of instruction, 
there is agreement among the five pro- 
fessions that use of éases and problems 
constitutes the most important technique 
in professional education. As Dr. Ro- 
mano (medicine) said, we can only test 
knowledge by use, and only after experi- 
ence in using knowledge can the student 
say, “I know.” 

Although it was agreed that use of 
eases in education is important, sharp 
contrasts can be discerned in the pur- 
poses and manner of case work in the 
different professions. Professor Teare 
(engineering) pointed out two distinct 
uses of case material which he designated 
as instances and problems. Instances 
are cases from which the student induces 
general principles of his field. By doing 
so he obtained a thorough understanding 
of them. Problems are professional 
eases handled in a professional manner. 
From these the student learns primarily 
to apply his knowledge, and only secon- 
darily to extend it. The use of instances 
is a very important educational technique 
because by means of it the student may 
learn from experience during his aca- 
demic years. Hence he acquires the 
ability to learn from experience in later 
professional life—an educational objec- 
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tive of the utmost importance. ‘The use 
of eases as professional problems is 
equally important as a tool of teaching, 
though in a different way. It fulfills the 
purpose of learning to apply fundamen- 
tal knowledge. There should be signifi- 
eant differences in the two kinds of cases 
because the first is chosen for the purpose 
of learning principles, while the second 
is employed with the purpose of learning 
how to use them. 

In legal education, cases have been 
largely of the first kind; that is, instances. 
By studying cases the law student finds 
out what the law is. In medicine, by 
contrast, eases are of the second kind, 
problems; through them the student 
learns to apply his knowledge. Each of 
these methods has worked extraordinarily 
well in doing the single task for which it 
was intended. We all know lawyers and 
the wide range of positions for which 
their education has fitted them. They 
are in demand as chairmen of boards be- 
cause of their clear understanding of 
situations in many fields and the ability 
to see them in the light of general prin- 
ciples. 


Comparison of Professions 


Of all the professions, law is the one 
that stands out because its members have 
learned how to learn. Similarly, medi- 
eine stands out because of the extent to 
which its members have been trained to 
use fundamental methods in dealing with 
concrete problems. Everyone who has 
been a patient knows that no competent 
doctor handles a case without first get- 
ting the facts and making a diagnosis; 
that is, by defining the problem. Then 
he works out a plan of treatment, and 
executes the plan, carefully watching in 
order to learn from experience whether 
his plan is sound or not, and how to im- 
prove it. Defining the problem, plan- 
ning a treatment, executing the plan, and 
checking it, which incidentally are all 
elements of good engineering method, 
are second nature to a physician. 

However, each of the two methods of 
using cases in professional education, 


’ 
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while it has had dramatic success, has 
been applied too narrowly. Representa. 
tives of each profession were unrestrained 
in pointing this out. 

Professor Llewellyn (law) indicated 
that seventy-five years of experience 
with the case method had left no doubt 
of the remarkable job it does in develop- 
ing understanding, but has shown that it 
is dangerous to make it the sole method, 
and that it can be used for wrong pur. 
poses. In law, the student is always 
forced to sweat out the principle for 
himself; the teacher rarely descends to 
the method of stating the principle and 
following this with a well-chosen illustra- 
tion which, in spite of its illusive clarity, 
cheats the student out of the best part of 
his education. But law students are ap- 
parently untrained in the legal processes 
and have little of the discipline in prob- 
lem solving so characteristic of the doetor, 

Medicine after a similar wealth of ex- 
perience has an equally strong convie- 
tion of the unquestionable -value of the 
ease method and has an equally strong 
awareness of its limitations. Medical 
men do not continue to learn with the 
breadth and orderliness of mind _ that 
lawyers do, and cannot adapt themselves 
to new situations so as to be effeetive 
outside their field. Several pointed to 
the failure of the medical student to in 
tegrate his science background with his 
clinical study. Notwithstanding years 
of undergraduate training in basie s¢- 
ence and preclinical medical science, the 
doctors reported that when the student 
comes up against the reality of an actual 
ease his excitement is often so great that 
it is very difficult for him to reach back 
and use principles of basic and medical 
science in forming his judgment. 

Divinity education seems more awale 
of the inter-relationship between basit 
studies and professional work. As Mr 
Fairbanks said, clinical training is of 


_ limited value unless the clinical expert 


ence is preceded by adequate prepart 
tion, both in basie study and in specifi 
determination of what is to be learnel 
each time. It must also be supervisél 
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wd followed by discussion in which both 
teacher and student learn its lessons. 

Business education is making a good 
tart in the use of the case method. Here 
eases are not so readily available as in 
law and medicine but the schools are de- 
wting much effort to the preparation of 
cases for use in teaching. 

What can engineering learn as to teach- 
ing methods from the experiences of the 
other professions? Professor Teare be- 
lieves that we can profit as the others do 
by greater emphasis on cases, which for 
ws are problems. However, many of 
what we call problems are merely exer- 
cises which call for the manipulation of 
techniques rather than creative thinking. 
We can profit by greater use of instances 
and professional problems instead of 
exercises. The distinction between them 
is important. Problems are commonly 
thought of as means of teaching the stu- 
dents to use knowledge; however, the use 
of problems as a means of teaching the 
student to acquire knowledge is fully as 
important and equally necessary in 
preparation for the student’s future. 
Engineers can get help in learning how 
to use this kind of problem from law; 
we can get ideas on how to improve our 
professional problems and their manner 
of use from medicine. And a study of 
the pitfalls as pointed out by members 
of the other professions can help us to 
avoid them in our own teaching. 

In discussing the third generai sub- 
ject, the integration of humanistic-social 
studies with the technical side of profes- 
sional education, speakers emphasized 
the urgent need of humanistic-social stud- 
ies not only to prepare a professional 
man to live his own life, but also to 
meet the needs of his professional prac- 
tiee and to serve society as a citizen. In 
this area educators in engineering ap- 
peared to have given more careful 
thought and were further along the road 
to satisfactory results than educators in 
other fields. Speakers from medicine 
pointed to the psychological and social 
factors that are important in the physi- 
tian’s cases. These factors probably 
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play an even greater role in the minis- 
ter’s work. Members of the ASEH, after 
many sessions on the subject, should be 
familiar with the relation of humanistiec- 
social work to engineering activity. 


Human and Social Aspects 


Speakers made clear the urgency of the 
professional man’s participation in civic 
affairs. In a democracy such as ours, 
with no leisure class to act as a govern- 
ing class, the responsibility for govern- 
ment falls on those who work for a liv- 
ing, and the keenest and best disciplined 
minds must give some of their energies 
to leadership. As Judge Vanderbilt 
said, “Unless our professional men and 
women assume their rightful civie and 
political responsibility, the ostrich will 
replace the eagle on our national em- 
blem!” Other speakers pointed out that 
a humanistic and social education, effee- 
tive in private life and as citizens, does 
not come as a by-product of professional 
education, even when that education has 
to deal with human and social problems 
in a professional relationship. 

President Rogers expressed the view 
that education for responsible citizenship 
could not come from general education, 
and that “engineers are skeptical of the 
methods and achievements of general edu- 
cation.” Along similar lines, Provost 
Smith said, “The responsibility of pre- 
paring professional students for effec- 
tive citizenship and cultivated living is a 
responsibility that professional educa- 
tion cannot delegate to general educa- 
tion. It can be met only if professional 
education makes its own objective the 
development, not merely of technical pro- 
ficiency, but of a deeply and socially 
cultivated mind and spirit.” 

Provost Smith proposed a program in 
humanistic-social studies aiming _ at 
greater effectiveness than is now attained. 
His plan is closely to inter-relate general 
and technical courses, emphasizing in 
both the handling of specific problems 
by means of fundamental principles and 
by using common methods of thought; 
that is, the professional method of 





handling a professional problem. Since 
the way of learning or of problem solv- 
ing which the student acquires is the 
same in all fields, professional skill is 
freed from professional boundaries and 
made available for human and _ social 
problems. Since the method is common, 
whatever develops it in one field will 
develop it in fields either in college or 
in later life. 

What was said about methods of in- 
struction in professional courses, Pro- 
fessor Smith added, applies to humanis- 
tic-social courses. There is the same 
importance of distinguishing “learning 
instances” from “professional problems” 
and of using “instances” as the primary 
means of extending knowledge by induc- 
tive inference. There is the same danger 
of cheating the student of the oppor- 
tunity for independent learning and 
problem solving by substituting teacher- 
made illustrations for “instances,” or 
sub-professional exercises for true “prob- 
lems.” There is the same need for ad- 
justing the level and complexity of both 
“instances” and “problems” to the needs 
of the students. There is, in addition, 
even greater danger from the substitution 
of debates or discussions in class for the 
ordered discipline of inductive learning 
and of problem solving. The former 
is likely merely to produce facility in 
talking plausibly about public questions 
which will make it difficult thereafter to 
do the harder work of discovering what 
the true problem to be dealt with is and 
devising a sound plan for its treatment. 

It is also important and possible to ex- 
tend the inter-relation of general and pro- 
fessional education beyond method to 
content. To be prepared for citizenship, 
the student must be taught to recognize 
and deal with the problems of citizenship 
as such and to take time away from his 
professional work in order to do so. In 
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no other way will the lack of professional 
leadership in our social structure he 
remedied. 


Summary 


In summary of the Conference, it may 
be said that there was no disagreement 
on the fundamental issues in any area 
that was discussed. 

The objective of education in all the 
professions is not to produce competent 
professional practitioners for immediate 
service, but to educate students so that 
with experience they can become profes- 
sional men; not to give immediate know 
edge but to equip them to learn; not 
merely to educate them technically only, 
but also humanly and socially. 

In method, it was agreed that the stu- 
dent should be taught to use knowledge 
as part of the process of acquiring it. 
This involves: 


1. Teaching thorough understanding of 
fundamental knowledge largely by means 
of the inductive process; that is, aequire 
it from dealing with concrete material 
under the student’s own steam. 


. a. Teaching the art of extending knowl 
edge by having the student induce 
the principles from what have been 
termed instances. 

b. Teaching the student to use funds 
mentals by making a large part of 
his education the handling of prob 
lems in which he does creative work 


Finally, it was agreed that the profes 
sional man must be prepared to assutle 
full stature in his profession and as 4 
citizen. This means more thorough edt 
cation in humanistic and social fields tha 
is commonly given. It also means givilg 
this education by the same methods that 
are necessary in the technical phase of 
the work. 
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Our complex and far-flung democracy 
isa democracy of men who work. Unlike 
the democracies of the past, it has no 
leisure class which is its governing class. 
If its imperiled freedom is to survive, its 
keenest and most disciplined minds—and 
by and large this means its professional 
men—must devote their moral energies 
md intellectual powers to becoming 
laders in solving its problems. 

If professional men are to assume this 
democratic leadership in spite of the pre- 
weupying demands which the practice of 
their professions makes upon their in- 
ferests and their energies, education must 
prepare them for citizenship more effec- 
tively than it has in the past. This cannot 
be accomplished merely by providing more 
general education of the type previously 
given. For as the requirement of four 
years of collegiate general education be- 
fore entering upon professional study has 
heeome more prevalent, professional school 
graduates have, if anything, become more 
tarrowly professional and less active as 
leaders in the community and state. 
Engineering is one of the few pro- 
fessions the education for which has 
tmained consistently undergraduate. 
Hence, whatever education for citizenship 
and cultivated living engineering schools 
have attempted to provide has been given 





*Presented at the Inter-Professions Con- 
ference on Education for Professional Re- 
sponsibility, Buck Hill Falls, Pa., April 
1948 and constituting one of the chapters 
of the Proceedings of the Conference pub- 
lished in book form by the Carnegie Press, 
Carnegie Institute of Technology, Pitts- 
burgh 13, Pa. 
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in parallel with professional education. 
This has afforded those engineering schools 
which have earnestly wrestled with the 
problem an unusual opportunity to ob- 
serve what in education serves to develop 
enduring qualities of citizenship and cul- 
tivation in professional students. 


Results of Educational Methods 


In most engineering schools, as in most 
liberal arts colleges, the general courses 
have been taught academically by lectures, 
discussion, and quizzes. In our experi- 
ence such academic education has tended 
to produce the following results: with the 
poorer students, a medley of miscellane- 
ous and often ill-remembered data epito- 
mized in the phrase, “1066 and all that”; 
with the better, an informed, urbane, but 
generally. detached interest in human and 
social problems, and the ability and desire 
to discuss these problems rather than the 
ability and the sense of responsibility to 
deal effectively with them.* 

In most engineering schools, also, gen- 
eral and professional courses have been 
taught so truly in parallel that they 
have never met, and there has been as 


1 Paul Buck, Provost of Harvard Univer- 
sity, in an unpublished address before the 
Headmasters Association in 1945 deseribed 
the academic liberal education of recent 
years as follows: ‘‘. . . ‘liberal education’ 
by clinging to its aristocratic precedents 
with no efforts to understand the. actualities 
of democratic society became effete and to 
a large degree meaningless.’’ This sug- 
gests that the results have been the same 
whether the general courses have been given 
in liberal arts colleges or in engineering 
schools. 
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little contact between them as if the gen- volved. What then does this experience ing) 0 


eral courses had been taught in college suggest? mitten 
and the professional courses in graduate , : 3 feds, w' 
school. The result has usually been that Learning From Human and Social dart, b 
the interest in professional courses has Experience dadents 
overshadowed and sapped the vitality of The problems of society and of human which y 
what the students consider “non-profes- relations are as subtle as the problems of al 
sional courses.” This has tended to create professional practice. Handling them ager 
a conviction that the subjects with which well calls for as much intuitive wisdom  ° 
these courses deal are not of professional and maturity. Consequently, just as with ote ™ 
significance and do not eall for the vig- professional problems, effective ability to 7 
orous, accurate, and thorough thinking deal with them can be acquired only “a 
that the students learn to characterize as through experience. There is no sub f - 
professional. Moreover, such interest in stitute for that. The lessons of human see 
humanistic and social subjects as has been and social experience, however, just as ou Aeie 
aroused has in large measure been washed _ those in professional fields, are confused, Qs the 
away after graduation by the intensity disordered, and elusive. In addition, pro- ]. t a 
of the graduate’s professional “interne- fessional men, although they cannot evade 5 
ship” and his hard struggle to get estab- facing their professional problems, can all oh 
lished in his profession. too easily evade facing the problems of ‘4 a 
Most important of all, when the general citizenship and thus fail to learn their ea ms 
courses have been taught academically and lessons altogether. Hence, if profes. r —- 
without relation to the professional, the sional men are to learn to be effective a? 
intellectual power and discipline of mind citizens, they need preparation for leam- = - 
which professional education and ex- ing from human and social experience :.. F 
perience develop, have remained too fully as much as they need preparation tn 
strictly narrow and te¢hnical in character for learning from professional experience. Sitendi 


to be applied to the social and human The problem of preparing students to ie the 
problems of society. The evidence of our learn the difficult and costly lessons whieh : 


: ; : . § inthe ar 
experience is clear that, so long as gen- experience alone can provide and equip- ean a 
eral and professional education are taught ping them to put this knowledge to use Siection 
apart from one another, merely because in dealing with problems is the same in i ether 
a student has learned to think analytically, the human and social as in the profes deedur 
thoroughly, and unemotionally in dealing sional field. In either field students wil iihod » 
with technical problems gives no assur- get little preparation for dealing with er das, he s 
ance that he will do so in dealing with perience if the primary mental exercise J, 

: ne : CPR PORE: pportun 
human and social problems. which education provides consists in read- tits) i 


i pens nape ” neg raed 3 For some two decades I have worked on § tse it by 
quately prepared for citizenship and cul- this problem in individual courses. During ff ordered t 
tivated living, therefore, their human- the last few years, O.I.T. has attempted 
istie and social education must be given  jintegrate its humanistic and social course 
such vitality that its results will endure into a common program which aims ‘‘to a J 47) th, 
throughout the years of professional pre- sist the student to prepare himself to leam fi 
occupation that follow after graduation; from subsequent study and experience # ai val 
it must equip them to deal with, not merely expand the flexibility of his professional atofes 
to diseuss, problems of citizenship and thought, to serve society, to work well with §” P 


. Pee . 4): others, and to live his own life well.’’? Ab J Mie and 
cultivated living; and it must make their though we have learned much and hate | ame imp 


professional powers applicable to these been gratified with the results attained, i fl ig insta 
problems. Our efforts and experience in some fields the work is still being conduetel J lems” anc 
seeking to find means of doing this have only in a few experimental sections, and it wary. me: 
convinced us that it can be done and that none is the program so fully established inductive 
it is worth all the difficulty that is in- as no longer to be considered experimental 
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ing, in listening to expositions, and in 
written and spoken discussion. In both 
felds, what is essential is that from the 
dart, before bad habits are formed, 
tudents do the same things in college 
which as cultivated professional men and 
titizens they should later do among the 
enfused, disorderly, and difficult condi- 
tins of the real world: deal with con- 
ete situations and learn from doing so. 
for in college, in contrast with experience 
after graduation, the lessons of experience 
an be ordered and moderated to meet 
educational needs, the student can be 
mided by instruction, and the cost of error 
is sufficiently low so that the student can 
take the risks inherent in effective learn- 
ing from handling problems independ- 
ently. 

To get full value from learning from 
sich controlled experience, its lessons 
must provide both systematic growth in 
fundamental knowledge and repeated ex- 
eeise in the art of utilizing it. This 
aercise should be of two sorts. On the 
me hand, by essentially the same proce- 
dures that have made the case method so 
wtstandingly successful in the teaching of 
law, the student should be given exercise 
inthe art of extending and deepening his 
tuman and social knowledge by careful 
inductions from concrete incidents. On 
the other hand, by essentially the same 
proceedures that have made the clinical 
method so oustanding successful in medi- 
tine, he should be given opportunity after 
opportunity to strengthen his funda- 
mental knowledge and to learn how to 
we it by putting it to use in the well- 
wdered treatment of concrete problems. 


Instructional Methods 


All that has been said in the previous 
sions of this conference about the use 
ind value of such methods of instruction 
m professional courses apply to human- 
istie and social courses. There is the 
same importance of distinguishing “learn- 
ing instances” from “professional prob- 
lms” and of using “instances” as the pri- 
mary means of extending knowledge by 
inductive inference. There is the same 
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danger of cheating the student of the op- 
portunity for independent learning and 
problem solving by substituting teacher- 
made illustrations for “instances,” or sub- 
professional exercises for true “problems.” 
There is the same need for adjusting the 
level and complexity of both “instances” 
and “problems” to the needs of the stu- 
dents. There is, in addition, even greater 
danger from the substitution in class or 
in written reports, of debates or discus- 
sions for the ordered discipline of indue- 
tive learning and of problem solving, and 
thereby producing a facility in talking 
plausibly about public questions which will 
make it difficult thereafter for the student 
to do the harder work of discovering what 
the true problem to be dealt with is and 
devising and executing a sound plan for 
its treatment.* 

There are, of course, great difficulties 
to be overcome in successfully applying 
the methods of professional education in 
humanistie and social fields; but in our 
experience these difficulties are no more 
insurmountable in history, English, psy- 
chology, or economics, than they are in 
medicine, law, or engineering. It is also 
our experience that when professional 
students are taught the humanistie, so- 
cial, and basic science subjects which con- 
stitute general education in this way, the 
inerease in power and in zest for learn- 
ing is in some measure comparable to 
that which characterized the shift from 
the textbook learning of law and medi- 
eine to the ease and clinical methods. 

The problem of securing vitality and 
usefulness in humanistie and social edu- 
cation, however, is not only one of 
method. It is equally one of content. 
The problem of content, moreover, is not 
primarily curricular. Although it is, of 
course, essential to provide a curriculum 
that has cultural and social balance, any 
mere curricular reconstruction will leave 
major problems of content untouched. 
For in education which aims to develop 


the power to utilize knowledge, the most 


4 See especially B. R. Teare, ‘‘The Use of 
Problems and Instances,’’ in this volume. 
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fundamental questions of content do not 
relate to curriculum but to the character 
of what is taught within the curricular 
areas. 

In general as in professional education 
it is clearly impossible to teach the student 
all that he needs to know. In general as 
in professional education it is harmful to 
attempt to teach the student all the data 
and technique we can. Attempting maxi- 
mum coverage is as likely to result in 
shallowness in the one as in the other. 
Attempting coverage in general education 
is even more likely to prevent learning 
from being sufficiently thorough to equip 
the student to use what he has learned 
throughout his life than it is in profes- 
sional education where inadequate ini- 
tial learning is strengthened by extensive 
further instruction. Cramming the stu- 
dent with particularized humanistic and 
social knowledge is as likely to load him 
with information, much of which will 
be out of date at the time of use, as 
cramming him with particularized tech- 
nical knowledge. 

The impossibility of teaching the stu- 
dent all that he needs to know and the 
harm of seeking to teach him all that we 
ean, arise under all methods of instruc- 
tion; but they are greatly amplified if we 
employ the slow methods of case and 
problem teaching. This raises the ques- 
tion of whether it is wise to use the 
methods of professional education in hu- 
manistic and social education at all. The 
answer of our experience to this question 
is clear. These methods can be used pro- 
vided the question of content is properly 
handled. When they are so used, they 
are of great value. 


Emphasis on Potential Knowledge 


In the humanistic and social as well as 
in the professional fields, what is im- 
portant for the student to possess on 
graduation is not immediate knowledge 
but the ability to acquire the knowledge 
that he needs at the time when he needs 
it. If the student has acquired in college 
appropriate basic knowledge and a mind 
trained in its use, particular knowledge 
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can with reasonable facility be acquired 
after graduation at the time of need, 
The converse, however, is not true, Ip 
fact a mind with a slender equipment of 
basic understanding is put under a dis. 
tinet disadvantage in using the few fun. 
damental concepts which it has, if these 
are overlaid with a heavy deposit of inert 
particulars. If, therefore, the student is 
taught the art of using fundamental 
knowledge to acquire particular knowl 
edge, the area of immediate knowledge 
that he must learn in order to gain ade- 
quate range of potential knowledge is » 
reduced that there is time available to 
teach the necessary knowledge and to 
teach as well the art of utilizing it 
learning, working, and living. 

Content and method are thus inex. 
tricably interrelated. They are the two 
inseparable lobes which constitute the 
heart of education.’ On the one hand in 
order to have time to teach students to 
use knowledge, we must focus content on 
those fundamentals which are useful in 
later learning. On the other hand in 
order to be able thus to focus content on 
fundamentals and not have to teach stu 
dents masses of particularized knowledge, 
we must teach these fundamentals by 
methods that equip the student to we 
them to continue to learn, and thus equip 
him with abundant potential knowledge. 

It is usually difficult to get academic 
faculty members to recognize this, ani 
letting go of the customary, to determine 
their course content by the answer 
the searching question of whether what 
they are teaching is truly basic -to later 
learning. For somehow members @ 
academic, even more than of professional 
faculties, find it hard to believe that st 
dents ean, if properly taught, continue 


5See Walter T. Fisher ‘‘The Lopside 
Harvard Report on General Education,” 
Journal of General Education, Vol. 1, No.3, 
April 1947, pp. 195-199, for a profound ail 
provocative discussion of the whole progral 
of the application of fundamental educatitt 
methods as developed in professional edut 
tion to the content and purposes of ‘‘ge 
eral education.’’ 
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learn as a result of their instruction. 
Consequently, they are likely to lack the 
courage and vision to abandon the at- 
tempt to stuff their students as full as 
possible of information and techniques in 
the all too short time that they have them 
at their ample boards. 

This question of coverage is a critical 
oe. In our experience, schools and 
courses whether general or professional, 
can in large measure be divided into those 
which develop the students’ mental stature 
and those which cramp their minds, on 
the single basis of whether the education 
they provide is focused upon the mastery 
of fundamental content useful in learning 
throughout life or upon purveying the 
maximum of immediate knowledge. 


Adaptation in Social-Humanistic Areas 


In the social and humanistic fields, 
there is still another problem of content 
to be dealt with. In the older profes- 
sions, years of careful thinking by prac- 
titioners and scholars have developed out 
of the basic sciences a well-ordered struc- 
tue of useful fundamental knowledge 
formulated in terms adapted to profes- 
sional use. General education has lacked 
this adaptation. The development and 
formulation of its knowledge has been 
primarily related to the specialized re- 
search of advanced scholars and all too 
much of it consists of “the lifeless residue 
of obligatory doctoral dissertations.” ® 
Consequently, much even of the basic hu- 
manistie and social knowledge needs re- 
statement to make it useful to the pro- 
fessional man and citizen in extending 
mderstanding or in problem-solving. 
This is much more true of some fields than 
others, but is in some measure true of 
il. In our experience it has invariably 
been illuminating and rewarding, before 
teaching any humanistic or social course, 
prepare a careful, compact statement 
of the fundamental principles or con- 
tepts to be taught in the course in the 





*Statement in discussion by Dr. Rollin 
Fairbanks. 
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form most useful to students as a basis 
for further learning and for problem- 
solving. 


Unity of All Scholarly Thought 


To make humanistic and social courses 
education in the art of acquiring and 
utilizing knowledge, valuable though this 
is, cannot in itself solve the problem of 
preparing professional students for citi- 
zenship and cultivated living. For pro- 
fessional study and work is so pre- 
occupying that unless the ability to deal 
with human and social problems is 
grafted into the strong tree of profes- 
sional growth, the effects of humanistic 
and social courses, no matter how taught, 
will be likely either to wither from lack 
of nourishment or become a mere deco- 
rative mistletoe. Only if general edu- 
eation is so united with professional 
education that it teaches students to 
apply their professional aptitude and 
skill to handling human and social prob- 
lems, will professional graduates be 
equipped to do their share in meeting the 
problems of society. 

Careful studies of the methods of 
thought in the fields of law, medicine, 
engineering, business, physical science, 
social science, and the humanities have 
convinced us that regardless of field— 
academic or professional—there is a 
fundamental unity in all scholarly and 
professional thought, whether applied to 
the extension of knowledge or the treat- 
ment of concrete problems. Conse- 
quently, when both the technical and the 
general courses are properly taught 
through ordered exercise of the arts of 
inductive learning and of problem-solvy- 
ing, it takes little more than explicit rec- 
ognition of this underlying unity to unite 
them in the joint development of common 
scholarly and professional methods. 

To bring students to reeognize this 
unity involves having instructors with 
sufficient generosity of mind to work out 
together and use in their courses common 
formulations of the common fundamen- 
tals of well-ordered extension of knowl- 
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edge and problem-solving.’ For with- 
out common formulation it is difficult 
for students to grasp and exercise the 
underlying unity of thinking which should 
bind their courses together. 
with the aid of such formulation, general 
as well as technical courses are taught as 
applications of basically common ways 
of thought, work in each field—technical, 
social, or humanistic—adds its individual 
contribution to the common professional 
and scholarly stature which all courses 
assist in developing. 

For example, to teach the student to 
use the common structure of well 
ordered thought in handling historical 
material gives generally applicable exer- 
cise in weighing evidence and in the proc- 
ess of sifting out of a confused mass of 
events the issues which constitute the fun- 
damental problems to be dealt with. It 
thus teaches the student important aspects 
of the general art of problem-solving diffi- 
cult to teach as well in other fields. 
Moreover, it makes the student aware of 
the several sectors which constitute the 
full circle of understanding of any prob- 
lem, social or professional. .When a 
student so taught in history, later ap- 
proaches a problem from the angle of 
law, medicine, economics, or engineering, 
his work in history will help him both to 
discover what the true problem is and to 
recognize that to look at it solely from 
the angle of one field, in spite of the ap- 
parent clarity which results, does not 
constitute realism, but a half-realism as 
unreliable and deceptive as any other half 
truth. Likewise, economics and psychol- 
ogy, if taught in relation to the under- 
lying unity of scholarly and professional 
thought, give the student unusual oppor- 
tunities to learn for all his work there- 
after both how to simplify a problem so 


7 The formulation of the basic method of 
reaching a decision in dealing with a profes- 
sional problem described by Professor Teare, 
on pp. 162 of this volume, is the one which 
was jointly developed and is used in com- 
mon by teachers of science, technology, so- 
cial science, and the humanities at Carnegie 
Institute of Technology. 


But when, 
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as to be able to utilize special analytical 
tools in dealing with it and how to ac- 
company this simplification with snff- 
ciently sound planning so that later reeti- 
fication will restore full realism. 

The very emphasis upon unity of 
thought thus prevents the development 
of any stereotyped general method or of 
an elaborate battery of particularized 
routines for dealing with special types of 
subjects or problems. The common basic 
methods of using fundamental knowledge 
to extend understanding or to deal with 
problems, on being applied in widely 
divergent fields, on the one hand become 
flexible and capable of adaptation by the 
student to the exigencies of particular 
situations, and on the other hand, become 
so fully assimilated by the student that 
they cease to be methods which he follows 
but a style which is his own and which 
like all good style expresses his individ- 
uality.6 Moreover, since the way of 
learning or of problem solving which the 
student acquires is the same in all fields, 
professional skill is freed from profes- 
sional boundaries and made available for 
human and social problems. Since the 
methods are common, whatever in college 
or in later life develops them in one field 
will develop them for all. 


Interrelation of General and Professional 
Education in Content 


To extend the interrelation of general 
and professional education beyond 
method to content is also important. The 
interrelation in content, as many of the 
papers in this conference have indicated, 
is both real and fundamental. For in 
spite of the prevalent technical isolation- 
ism of most professional teaching, every 
practitioner of professional stature knows 


8The extent to which, even within the 
confines of strictly legal instruction, basie 
skills ‘‘appear to flow . . . from a period 
of exposure to ‘the’ method in different 
varieties’? is discussed by a committee of 
the Columbia Law School in a report et 
titled ‘‘The Place of Skills in Legal Educa- 
tion’? published in the Columbia Law Re 
view in 1945. 
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hat human and social problems are in- 
jrent in all major professional prob- 
jms and must be dealt with if such 
pwoblems are to be handled on a profes- 
jonal levelk When, and only when, 
problems are thus fully dealt with is the 
¢udent in facing a problem forced to 
wk the truly professional question, 
What, all things considered, should be 
jone?” Otherwise he is confined to the 
wehnical half-question, “How can I do 
ay stuff?”, the answer to which is a 
imgerous half truth. Moreover, only 
then a professional man asks and answers 
for himself the full question of what 
dould be done can he accept moral re- 
ponsibility for his own professional 
onduct and determine for himself what 
nlues his technical competence will 
vive instead of leaving this to be de- 
mined by others. The very process of 
aching the professional subjects so that 
te student deals fully with professional 
problems thus makes the content of hu- 
wan and social education part of the con- 
tnt of professional education. 

To deal with professional problems on 
ilsides so as to interrelate the technical 
with the human and social, is not easy. 
lis especially difficult in the early years, 
then in order not to confuse the student, 
te problems used in learning must be 
tpt sufficiently simple so that with little 
aperience to guide him he can adequately 
mderstand and handle them. Moreover, 
itis difficult to get any but exceptionally 
tature students to deal with all sides of 
iproblem at any time. It is also diffi- 
alt for an instructor who attempts to 
luve his students deal with all sides of a 
moblem, not to carry his students cur- 
wily through its social and human areas 
id thus subordinate these areas to the 
lehnical ones where both he and his 
tudents have confidence in the impor- 
tee of the questions they are dealing 
vith and in their ability to handle them. 

In spite of these difficulties the path to 
follow is clear; and in seminars or other- 
Vie, as students advance they can 
gauinely and effectively be given such 
lal problems to deal with and by 
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carrying the investigation of these prob- 
lems out to all their branches integrate 
the social, human, and technical aspects 
of professional education. When this is 
done in the upper class years, the com- 
ing events cast their shadows before, and 
even for the beginning students the fact 
that what they are learning in their hu- 
manistic and social study will be used in 
their advanced professional work, adds 
professional zest. Unless this is done and 
students learn to discover and deal with 
the human and social aspects of their 
professional problems under the favor- 
able conditions of college instruction, they 
will be ill equipped to deal with them or 
even discover them amid the hurried and 
confusing conditions of professional 
practice. 


Necessity of Humanistic and Social 
Courses 


The fact that humanistic and social edu- 
cation in this way can be made part of 
professional education raises the ques- 
tion of why there should be any sepa- 
rate humanistic and social courses at all. 
The answer is similar to that to the ques- 
tion, “Why should engineering students 
who are to have extensive training in the 
technological applications of the science 
study basie science at all?” Without 
prior discipline in basie science, educa- 
tion in applied science can never be 
raised to the truly professional level of 
teaching the student the art of utilizing 
well-ordered fundamental knowledge. 
Without basic training in the principles 
and disciplines of the underlying hu- 
manistic and social science fields, the at- 
tempt in the concluding period of pro- 
fessional education to touch on the 
human and social aspects of professional 
problems can develop only amateurism or 
practical cunning—not well-ordered pro- 
fessional power. ; 

Moreover, unless the humanistic and 
social studies themselves are related to 
the student’s profession at the time they 
are taught, the student is likely to look 
upon dealing with human and social prob- 
lems solely in relation to his professional 
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work. Then, regardless of how broad his 
professional instruction may be, he is 
likely in later life to fail to see his re- 
sponsibility to utilize his professional 
powers in dealing with the problems of 


citizenship or of living his own life well- 


As the reports of previous speakers have 
indieated, merely that a student has been 
taught to deal broadly, humanly, and 
socially with his professional problems 
does not insure that he will have the in- 
terest or ability to turn from his profes- 
sional preoccupations to deal with the 
problems of citizenship.® 

Moreover, as the experience reported 
at this conference has repeatedly indi- 
cated, unless a professional student while 
in college takes time apart from his pro- 
fessional studies to cultivate his mind and 
ypirit and to study the problems of the 
society in which he will practice his pro- 
fession, he will form habits of letting the 
professional preoccupy him to the exclu- 
sion of the cultural and the civic—habits 
which it will be difficult to overcome in 
the later crowded hours of professional 
life. 

To be prepared for citizenship, he 
must be taught to recognize and deal with 
the problems of citizenship as such and 
to take time away from his professional 
work in order to do so. In no other way 
will the lack of professional leadership in 
our social structure be remedied. 

Important as it is to teach humanistic 
and social subjects in relation to the stu- 
dent’s profession, there are serious dan- 
gers involved. For once one permits pro- 
fessional interest to enter into an academic 
course taught in a professional school, 


9The evidence cited during the Confer- 
ence as to the extent to which an experimen- 
tal group of medical school graduates, in 
spite of the broadening of their clinical 
- training to include the human and social 
aspects of their medical problems, were con- 
fused, reluctant, and even rebellious when 
faced with social problems which took them 
outside of the customary clinical relation- 
ships, points to the extent to which this is 
true even in regard to problems close to 
the student’s professional field. 





it is easy to let the professional become 
central and to fail to maintain the jp- 
tegrity of the humanistie or social dis. 
cipline. Then the primary contribution 
of humanistic and social study both to 
professional education and to education 
for citizenship, as well as to the cultiva- 
tion of the student’s mind and spirit, is 
lost. Much experiment has convinced us 
that history, for instance, must be taught 
as history, economies as economics, if they 
are to contribute valuable and enduring 
benefits. It is especially harmful if the 
integrity of a humanistic or social field 
is warped in order to make it apply to 
superficial technical problems. If English 
composition is degraded to teaching such 
topics as “business correspondence” and 
“report writing,” for example, it becomes 
a trade course which regiments thought, 
cramps originality, and ceases to be a 
subject of college level at all. On the 
contrary, so to teach English composition 
as to relate it to the fundamental fune- 
tions English should perform in elarify- 
ing and cultivating the student’s scholarly, 
social, and professional thinking, and in 
communicating this thought to others, is 
to teach it at a high level and to increase 
the basie discipline which the course im- 
parts. 

Similarly, in teaching history, psychdl- 
ogy, or economics, to give the subject 
relevance to the student’s profession, if 
properly and fundamentally done with 
eare to keep the professional subordinate 
to the teaching of the subject, likewise, 
does not impair but strengthens the i- 
tegrity of the humanistic or social dis 
cipline and the quality of the teaching. 
For a lawyer to learn something of the 
significance and character of the legal and 
constitutional factors in history, for ex 
ample, or for an engineer to learn the 
part played by engineers and technology 
in promoting the progress and creating 
the problems of civilization throughout 
the ages, not only exercises a significant 
cultivating influence on the student’s pr 
fessional outlook and work, but enhances 
the cultural value of historical education 
Certainly in this age, when all men devole 
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by far their greatest interests and energies 
to their life work, if a man is not eulti- 
yated in his understanding of his profes- 
son and his practice of it, he is little 
likely to be so in anything else. The 
joinder of the social and cultural with the 
technical in a well-rounded professional 
education is the essence of preparation 
for citizenship and cultivated living.’° 


Conclusion 


Let me review the reasons why this is 
so. If humanistic and social education is 
to be adequate preparation for citizen- 
ship and cultivated living, it must attain, 
through fundamentally the same methods 
that have given professional education its 
vitality and usefulness, vitality and use- 
fulness as a basis for further learning and 
for problem-solving. If the humanistic 
and social education of professional stu- 
dents is to be truly cultural and social, it 
must play an important part in making 
their life work cultivated and socially 
valuable. If it is to be an enduring and 
vigorous force in their professionally 
predominated lives, it must so unite pro- 
fessionally ability and the ability to deal 
wih human and social problems that 
gowth in professional stature involves 
growth in personnal and social stature. 





10 Provost Buck of Harvard, in the address 
tited before, states: ‘‘The democratization 
of society by making all men free citizens, 
meant that the two kinds of education, 
‘beral’ and ‘practical,’ once given sepa- 
tately to different classes, must be given to- 
gether to all alike.’?’ 
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Only if this is accomplished can human- 
istie and social education serve to make 
the student’s life as a professional man 
increase his resonance and ability to re- 
spond to social, human, and spiritual 
values, whether they occur in his work, 
in his home, or in his community. Only 
if this is accomplished can technical edu- 
cation be lifted to the truly professional 
level. Only the joinder of humanistic 
and technical education in method and 
content so as to constitute a well-rounded 
and integrated professional education can 
bring this about.- The responsibility of 
preparing professional students for ef- 
fective citizenship and cultivated living is 
thus a responsibility of professional edu- 
cation that it eannot wholly delegate to 
general education. 


Postscript 


If this is true for students of engineer- 
ing, is it not equally true for other profes- 
sional students, whether of law, medicine, 
divinity, or business? And if this is so, 
should not undergraduate education for 
all professional students be so related to 
professional education as to attain these 
values without allowing four college years 
to elapse before education takes on the 
vitality and usefulness that it could have 
from the start? If this is done, will not 
what is learned in college and what is 
learned in professional school unite better 
than they do now in developing profes- 
sional men qualified to be cultivated in 
their lives and work and to meet the dif- 
ficult demands of a complex democratic 
society struggling to remain free? 








Gaps Between the Statement and Achievement 
of Objectives in the Education of the Engineer’ 





By H. 8. ROGERS 
President, Polytechnic Institute of Brooklyn 


The aim of engineering education, 
broadly speaking, is to’ prepare men for 
entrance into the engineering profession. 
The purpose of the engineering profes- 
sion, in turn, is to control the forces and 
to utilize the materials of the physical uni- 
verse in order to satisfy the needs and 
wants of mankind. To prepare men for 
such broad purpose obviously involves 
education for group effort and community, 
living, orientation in distinctive profes- 
sional ideals, and discipline in attitudes 
toward and habits of work, as well as in- 
tellectual objectives in the scientific-tech- 
nological area. 

Specific intellectual objectives are, of 
course, more directly expressed in the con- 
text and methods of educational practices 
than some of the personal objectives. 
They include a mastery of theory, under- 
standing of the methods of application, 
and knowledge of practical standards and 
procedures, together with the compli- 
mentary power and skill effectively to use 
such knowledge for the solution of practi- 
eal problems. They may be examined 
critically as the tools and methods of 
scientifie-technological thought. 

Engineering education has always been 
characterized by discipline in attitudes 
toward and habits of work such as ac- 
curacy, thoroughness, neatness, prompti- 
tude, efficiency, diligence and depend- 
ability. Sound attitudes toward and high 
standards of work are probably as well 


* Presented at the Inter-Professions Con- 
ference on Education for Professional Re- 
sponsibility, Buck Hill Falls, Pa., April 
1948. 
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achieved in engineering as in any form of 
education. 

In an indirect manner the attitudes to. 
ward people and toward life and a sense 
of professional responsibilty are also in- 
corporated in engineering education. 
Some of these attitudes and values have 
been codified by the national societies, 
the State Boards of Engineering Ex. 
aminers, and the Engineers’ Couneil for 
Professional Development. These codes 
and canons present the specific and per- 
vasive ideals of the engineering profes 
sion. 

The objectives of engineering educs- 
tion have been so thoughtfully presented 
in the reports of the Society for Promo- 
tion of Engineering Education Commit 
tees on Aims and Scopes of Engineering 
Curricula, in 1940, and on Engineering 
Education After the War, in 1944, that 
they need not here be elaborated in any 
comprehensive detail. If the avenues 
and means of their achievements wer 
clear and convincing in all particulan 
we might well be proud of our anticipatel 
progress. Any such assumption is fa, 
however, from the realities of the situ- 
tion, for these remain great gaps be 
tween the statement of objectives ani 
their achievement in educational practic. 


Division of Studies 


For the examination of these gaps iti 
well to approach the goals of engineeritg 
education through that dichotomy int 
duced in the 1940 report of the Commi 
tee on Aims and Scopes, namely, scientifi¢ 
technological studies on the one hani 
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one 


and humanistic-social studies on the other. 
This classification parallels that of edu- 
tation into special and general so ex- 
tensively elaborated in the report of the 
Harvard Committee. While very useful 
in describing the areas of knowledge, the 
borders of this division are transgressed 
when we begin to examine the nature of 
thought and the methods of learning and 
teaching. The classification is, neverthe- 
less, useful for the purpose of exploring 
what the writer considers the major prob- 
lms in achieving the objectives of engi- 
neering education which have been ex- 
pressed in the two reports of the S.P.E.E. 
Committees. 

Seientific-technological thought dealing 
with nature and her forces makes an effort 
to observe, to describe, to classify, to 
analyze, to explain, and to use construc- 
tively. It is objective, quantitative and 
logical and is pursued in an atmosphere 
of neutral detachment. It may be ap- 
plied in certain areas of humanistic-social 
studies as for example in the field of eco- 
nomics. Humanistic-social thought deal- 
ing with the moral, ethical and political 
aspects of man and his institutions on the 
other hand, seeks to question situations, 
to phrase problems, to gather evidence, 
to weigh values, to make judgments, to 
direct conduct. It is subjective, qualita- 
tive and seldom free from preconditioned 
emotional attitudes. Its pursuit in an 
atmosphere of neutral detachment is prac- 
tically impossible. Conclusions in the 
former field are usually in the terms of 
tth or falsehood, while those in the 
latter are in terms of good or bad, right 
or wrong. The former deals with objec- 
tive realities, the latter with subjective 
values. To admit this difference between 
the rational insight of scientific-techno- 
logieal thought and our insight into the 
value judgments of humanistic-social 
thought should not, however, lead us to 
the conclusion that values are wholly 
arbitrary. 

The methods of scientific-technological 
thought can be contrasted with those of 
humanistic-social in still another way. In 
seientifie-technological thought conclusions 
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are accepted tentatively. We speak of 
principles and laws as truth with full 
realization of the fact that they are con- 
ditioned by the present state of knowledge. 
We utilize principles which we know to 
be inaccurate because they are currently 
the most useful tools available for the 
solution of practical problems. Knowl- 
edge is considered progressive and the 
current state approves and accepts, or 
corrects and amends the earlier. 

Contrariwise, it is impossible to say 
with assurance whether there has been 
advancement since the days of Greek 
philosophers in the value concepts of 
goodness and rightness. John Dewey 
says, “Socrates . . . deliberately strove to 
limit theoretical discussion to moral and 
political subjects. . . . His primary ques- 
tion was whether the various forms of 
social excellence, the ‘virtues’ which com- 
mand recognition by others, can be taught, 
and if so how. Consideration of this 
theme led him to consideration of the 
relationship of various virtues to one an- 
other and to their unity in understanding, 
or rational insight. Since rational in- 
sight was found by him to be practically 
non-existent among politicians, among the 
poets, who were the acknowledged moral 
teachers of the community, as well as 
among the sophists, his teaching came to 
its climax in a demand for the pursuit of 
understanding or wisdom.” We are still 
struggling to find this rational insight in 
morals, ethics and polities. It may be 
that the seeming futility of this struggle 
is one of the reasons for the displacement 
of philosophy in general education by the 
“social sciences.” 


Nature of Engineering Thought 


It will be useful to examine more spe- 
cifically the nature of engineering knowl- 
edge and of engineering thought in its 
relationship to the achievement of stated 
objectives. “The evolution of engineering 
thought and of engineering practice has 
given us a body of knowledge based upon 
facts and principles that may be classified 
in five broad categories.” 








1 ]. Generic principles such as the basic 
concept of conservation of energy. 

2. Basic assumptions (not always true 
but practically useful) which are made 
for the purpose of simplifying the mathe- 
matical analyses of physical phenomena. 

3. Empiricisms, such as the properties 
of materials which have been observed and 
measured in the laboratory. 

4. Derived principles, or working for- 
mulas which have been developed in vari- 
ous fields of practice. 

5. Specifications and standards or codes 
of practice. 


These principles, assumptions, stand- 
ards and practices are the working tools 
of the engineer. They are presented in 
courses which differ in their methods and 
emphases. Generic principles and basic 
assumptions are traditionally presented in 
fundamental courses directed primarily 
toward critical understanding. Such un- 
derstanding of generic principles and 
basic assumptions rest primarily upon 
recognition of their underlying physical 
concepts. They are frequently so ob- 
secured by the presentations of textbooks 
and teachers that students accept them 
merely as mathematical statements or 
formulas to be remembered. 

Empiricisms are best presented in the 
laboratory. Most of them have definite 
limitations within which they may be 
applied. It is very important that stu- 
dents understand the origin and limita- 
tions of empirical data and principles. 

Derived principles and specifications 
and standards have evolved in the de- 
velopment of technology and of the arts 
of engineering practice. They are gen- 
erally presented in applied courses lead- 
ing to practical designs. While the em- 
phasis in basic courses should be upon 
critical understanding, in applied courses 
emphasis should shift toward facility in 
the use of derived principles. It is most 
essential, however, that even here the stu- 
dent thoroughly understand the nature of 


1The succeeding five paragraphs are 


quoted with slight changes from the 1944 
report of the 8.P.E.E. 
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the principles used and the origin ang 
limitations of empirical data and stand. 
ards of practice. In using formulas they 
should be required to identify the generie 
principles and basic assumptions or em- 
piricisms from which they are derived. 
In the long run, however, facility in the 
application of principles, either generie or 
derived, of empiricisms and of standards, 
to the solution of new problems is based 
upon a critical understanding and a eon- 
scious recognition of these tools of engi- 


neering thought. No other one thing 


the engineering profession more closely 


together than this way of thinking. 
The Problem of Achievement 


The greatest gap in the achievement of 
educational objectives stated by the Com- 
mittees of the S.P.E.E. lies, however, in 
the lack, in both educational and profes. 


sional groups, of a thorough, critical 


derstanding of this basic and generic 
philosophy of engineering thought. This 


lack results in a failure to integrate 


training given in particular courses of a 
curriculum and to develop in students a 
general power of constructive engineering 


thought. 


A forward step in the correction of this 
condition has been made by the statement 
of this philosophy in the 1944 report. 
is still necessary for the great bulk of 
engineering teachers to achieve a critical 


understanding of this philosophy, 


orient their teaching in recognition of 
these principles, and to become articulate 
of engineering 
thought processes so that students may kk 
led to a higher critical understanding of 
engineering science and may develop 
through such understanding a_ greater 


in the _ generalization 


facility and power in its application. 


In further bridging this gap it woull 
seem that we can expect little direct help 
from the philosopher upon the nature d 
knowledge, or from the psychologist upd 
the methods of learning. While the schol 
arship of both has much to contribute ® 
the understanding of engineering edu 
tion, the failure of both to understand tt 


particular nature of thought in the 
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plied physical sciences makes it necessary 
for engineers themselves to initiate the 
dfort to secure aid from these two fields. 
Progress in the development and accept- 
mee of a unifying philosophy of engi- 
ering thought, nevertheless, may be 
rasonably expected. 


Objectives of General Education 


Now, on the other hand, when we turn 
to the humanistic-social field we find en- 
tirely different conditions. It is not pos- 
able to separate the aims of this branch 
of the engineering education from those 
of general education or the liberal arts 
allege. The distinguishing purpose of 
gneral education in contrast to techni- 
al education seems to be to control per- 
gnal behavior and group effort in such 
i manner that men may cooperatively 
york out their lives in a complex and 
interdependent society. While certain 
of the methods of thought employed in 
the humanistic-social field are becoming 
inereasingly scientific, the characteristic 
methods are, nevertheless, speculative, 
philosophical and judicial. 

When the engineer examines the fields 
of knowledge in general education, the 
mature of thought in morals and polities, 
md the methods of achieving value con- 
epts, he is confronted with a confusing 
imation. During recent years there has 
been widespread discussion concerning 
the ends and means of general education. 
Many reports have been written upon it, 
ad many appraisals have been made of 
it by scholarly authors. A review of 
these publications leaves one with the 
general impression that there is a con- 
sensus that something is wrong with gen- 
wal education. There is some accord 
tmong divergent ideas as to what is de- 
sred from general education in a free 
seiety, but there is great lack of agree- 
ment as to how accepted objectives may 
be attained. 

In concurrence with this whole ferment 
of thought regarding general education, 
egineers too have become concerned 
thout the course of democracy and their 
own civic and social responsibilities. 





They have outlined their broad objectives 
in humanistie-social studies in the report 
of the Committee of 1940. These broad 
aims, presented in abbreviated form, in- 
clude such purposes as: 


1. Understanding of the evolution of 
society. 

2. Ability to make critical analyses in 
and arrive at intelligent opinions 
about social and economic problems. 

3. Ability to organize thoughts logieally 
and to express oneself lucidly and 
convincingly. 

4. Acquaintance with some of the great 
masterpieces of literature. 

5. Development of moral, ethical and 
social concepts, and 

6. Attainment of interest and pleasure 
in these pursuits. 


In the 1944 report these aims were re- 
iterated and recommendations were made 
with regard to the conditions under 
which most effective progress might be 
made toward their attainment. The re- 
sponsibilities and roles of citizenship 
were further outlined in some detail. 
The program and method of instruction 
for their attainment were, however, pre- 
sented briefly without specifie reeommen- 
dation. 

If engineers had a conclusive answer to 
the method of achieving such aims they 
would be in a position to advise the 
liberal college on general education. Un- 


fortunately, or better perhaps, fortu- 


nately, such is not the case. That engi- 
neers are skeptical of the methods and 
achievements of general education, how- 
ever, needs little elaboration. 

We have listened too long to such trite 
expressions as the “liberal arts prepare 
one for living, whereas specialized train- 
ing prepares one for making a living.” 
Somehow or other these statements made 
without factual evidence do not earry 
weight. It seems apparent that those 
who make them are confusing the eumu- 
lative contributions of liberal culture to 
mankind with achievements which can be 
reasonably expected from two years and 
eight months of general education. There 











is much data that might be presented re- 
garding the validity or invalidity of such 
conclusions, but time will not permit of 
anything more than calling attention to 
the fact that in The Carnegie Founda- 
tion’s “Study of the Relations of Sec- 
ondary and Higher Education in Penn- 
sylvania” the engineers made the highest 
score in the field of general culture. 
(This result might, of course, have 
thrown some doubt upon the validity of 
the examination.) 

It would take a large volume to pre- 
sent the view of engineers, upon general 
education. And it is doubtful that accord 
would be found in their opinions on the 
solution of the perplexing problems of 
general education in molding personality 
and character. The writer will there- 
fore present certain personal views which 
may not be regarded as scholarly, but 
which nevertheless have a certain sense 
of validity in the examination of the gap 
between the statement and achievement 
of objectives in general education. Be- 
cause the report of 1944 placed major 
emphasis upon the responsibilities of 
democratic citizenship, these remarks 
should be considered as particularly ap- 
plicable to such objectives. 


Need for Discrimination Between Knowl- 
edge, Feeling and Conduct 


It would seem that the failure to attain 
goals centers pretty largely about the 


failure to discriminate between the man-, 


ners in which knowledge is acquired, in 
which feelings, emotions, attitudes and 
beliefs are conditioned, and in which 
conduct, behavior and action are chan- 
neled. It is not an unsurmountable task 
to give engineers a survey of the facts 
related to the evolution of western society. 
It is not difficult to teach them to make 
critical analyses in quantitative terms of 
problems involving social and economic 
elements. Some engineers can even be 
trained to organize their thoughts logically 
and to express themselves clearly. The 
engineer readily understands and adopts 
the realism and rationalism which have 
been responsible for the development of 
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the term “social sciences.” When, hoy- 
ever, we come to the study of the subjee- 
tive aspects of the humanistic-social field 
and the appraisal of the values as dif. 
ferentiated from the weighing of quanti- 
tative facts, the engineer finds little guid. 
ance for responsible citizenship in the 
typical courses of general education. 

Howard Munford Jones, examining the 
titles of great works of literature used for 
general education, says: “The list, how- 
ever, includes Plato, an apologist for the 
authoritarian state, Aquinas, an apologist 
for an authoritarian church, and Hobbes, 
an apologist for an authoritarian mon- 
archy. It includes skeptics like Lucian, 
Montaigne, Swift, and Hume; it ineludes 
Pascal, who taught that man knows noth- 
ing and can know nothing by the unaided 
reason; it contains Malthus, Darwin and 
Marx, who held that life is a ruthless 
struggle; it contains Hegel, the theoretical 
ancestor of Nazi Germany. You will not 
find in it the names of Thomas Jefferson, 
Ralph Waldo Emerson, Abraham Lincoln, 
Walt Whitman, or Mark Twain, whom I 
cite, not because they are Americans, but 
because they are believers in the common 
man.” 

It would seem that the pursuit of such 
studies would hardly lead to that unity m 
the sense of values and common standards 
which is demanded by democracy. Doubts 
must be raised concerning the influence 
of knowledge about these great works, 
upon the feelings, beliefs and motives of 
embryo citizens. Has not the neutral de 
tachment of the scientific observer been 
so far extended into the humanistic 
social field as to frustrate the develop- 
ment of value judgments and their motive 
tion in conduct? Does not our demoerati¢t 
society rest upon common beliefs and i 
not the perpetuation of these beliefs 4 
major task of education? Are not these 
beliefs given orientation by our religious 
convictions and commitments? 


Need for Determination of More Specift 
Goals 


If results are desired in terms of feel 
ings, beliefs, conditioned attitudes and 
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behavior, should not the humanists, . the 
political philosophers and the moral 
teachers be called upon to organize emo- 
tionally weighted concepts in a rational 
manner for the purpose of obtaining some 
measure of normative mental organiza- 
tion and unity of conviction and conduct 
in responsible citizenship? 

Such questions are entirely too large 
and perplexing for the layman to answer, 
yet they point to the reasons for one of 
the greatest gaps between the statement 
and achievement of objectives in the hu- 
manistic-social field. 

Of course, we like to think that knowl- 
edge about the facts of history, sociology 
and economics may be so accurate and 
complete that sound moral and social be- 
liefs will be the inevitable conclusions, but 


’ such is not the case. Within the scope of 


professional training, and perhaps within 
a program of general education, time does 
not permit the attainment of any high 
level of critical or philosophical under- 
standing of the good man or good citizen. 
Many examples, furthermore, of immoral 
and unsocial conduct on the part of Nazis, 
Fascists, and Communists, well informed 
in history, can be used to illustrate the 
gaps between knowledge, beliefs and con- 
duct. It is possible also to present many 
illustrations of emotionally conditioned 
and socially constructive feelings, beliefs, 
motives and attitudes held with similar 
conviction by both those who do and do 
not possess scholarly knowledge in the 
humanistic-social field. There likewise 


seems to be slight correlation between the 
education and the behavior, conduct and 
course of action as responsible citizens of 
scholars, of professional men and men of 
practical affairs. 
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To achieve results in the education of 
students for responsible citizenship in 
these emotional and volitional areas will 
require a more specific determination of 
the social and philosophical considerations 
of general education by competent phi- 
losophers as well as a more comprehensive 
and valid development of the theory of 
mental organization and the structure of 
personality on the part of psychologists. 


Obstacles in the Conditioning of Affective 
Nature 


Among the obstacles confronting any 
such development are the current absence 
of interest in philosophy and the concen- 
tration upon testing and behavior in psy- 
chology. Furthermore, any effort to de- 
velop emotionally conditioned attitudes 
is beset by many pitfalls for such attitudes 
may be used as effectively for regimenta- 
tion and demagoguery as for the develop- 
ment of worthy social motives and of 
responsible democratic citizenship. Per- 
plexing and difficult as these problems 
may be, they must, nevertheless, be un- 
dertaken if we are ultimately to arrive at 
some unity of understanding of the good 
man in the modern social climate and to 
achieve results in the education of stu- 
dents for responsible citizenship. 

It is conceivable that there may be 
strong opposition to departure from a 
position of neutral scientific detachment 
within the areas of general education, but 
should we fail to undertake the correla- 
tion of knowledge with the conditioning 
of attitudes and behavior we had better 
stop prating about preparation for re- 
sponsible citizenship. 








The Use of Problems and Instances to Make 


Education Professional* 


By B. RICHARD TEARE, JR. 
Buhl Professor of Electrical Engineering, Carnegie Institute of Technology 


Problem solving is the main task of 
the engineer, and when employed in the 
right way, is one of the most important 
activities in engineering education. It 
ean do much to remedy the lack of a 
critical understanding of the engineer’s 
tools of thought and it is a means of 
preparing the student to deal with new 
problems, of equipping him to answer 
questions that have not yet been asked. 
In actual life, the novice engineer must 
deal with problems as they come, regard- 
less of whether they are suited to his 
capacities and post-college educational 
needs. If hé is unprepared to deal with 
them, his attack upon them is likely to be 
confused and haphazard. On the other 
hand, instruction by the problem method, 
if suitably managed, can teach him while 
he is still a student to discover order in 
the apparent chaos of reality and can 
introduce into his handling of problems 
the basic method which underlies all pro- 
fessional thought. This requires method 
in the teaching. For teaching through 
the use of problems is not of necessity 
good education, and in fact may be a 
waste of time or worse. To be really ef- 
fective the problems must be directed 
towards appropriate professional ends, 
they must be assigned at the right times 
and with the right backgrounds, and 
above all they must be properly handled 
by the student. Then, and only then, are 
problems a most important means of 
making educational professional. 


* Presented at the Inter-Professions Con- 
ference on Education for Professional Re- 
sponsibility, Buck Hill Falls, Pa., April 14, 
1948. 
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It is clear that in professional educa- 
tion we must do more than acquaint the 
student with facts, principles, and exist- 
ing procedures; we must, in so far as 
possible, teach him to use fundamental 
principles in dealing with situations that 
are new to him and also teach him hoy 
to continue to learn throughout his life 
from his professional activity. It is also 
clear that to give more than lip service to 
these educational objectives requires time, 
thought, and effort, and consequently a 
reduction of the time given to the teach- 
ing of factual material and to the insuring 
of familiarity with routine methods and 
current practices. If this goal and this 
price be accepted, there remains the ques 
tion of how to accomplish the desired 
ends. The present discussion is to show 
how problems and instances—the cas 
method in engineering—can be made best 
to serve these ends. 


The Role of the Student 


The basic plan is to make the student 
do more of the work in the learning proe- 
ess and to have the teacher do less of bis 
thinking for him, thus shifting the str 
dent’s role in the direction from passive 
to active, on the principle that he lear 
from what he does, all that he does, ani 
only what he does. He learns to ded 
with new professional situations only by 
actually dealing with professional prob 
lems that are new to him and by ded: 
ing with them in a professional mannet. 
He is taught to learn from his later pr 
fessional experience by actually learning 
from situations while he is still a studest 
through the use of what are termél 
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instances. The essence of the method 
proposed here is to make suitable use of 
professional problems, of the professional 
method of dealing with problems, and 
of instances, and to make less use of 
such common means as lectures, instruc- 
tor-made illustrations, and routine exer- 
cises. 
It seems desirable to make clear how 
sme of the important terms are used 
here. A distinction must be made be- 
tween professional problems and sub-pro- 
fessional exercises which involve merely 
routine substitutions in easily-found 
formulas. If such exercises have a place 
in preparation for the engineering pro- 
fession, it is a matter of training and not 
of education, and we should be clearly 
aware of what we are doing when we give 
training in college. 

Professional engineering problems re- 
gardless of their character all require a 
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The Use of Problems 
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common professional mode of thinking. 
In dealing with any truly professional 
problem, in order to reach a decision the 
engineer must first study the situation 
carefully to find out what the problem 
is, and next must decide how to simplify 
it so that he can discover and apply to it 
governing principles. Then he must de- 
vise a plan for using these principles to 
reach a decision. After he has success- 
fully carried through his plan and ob- 
tained a result he must check it thor- 
oughly, which is an art in itself, and not 
until then accept his decision. This 
method of reaching a professional de- 
cision is, I believe, applicable in most 
professional fields. 


Meaning of Professional Problems 


. What is meant by a professional prob- 
lem, and how it is used in instruction 
may be made clear by discussing a par- 
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ticular example. The problem is pre- 
sented to a class by means of the model 
shown in the accompanying figure. It is 
stated that an inventor has proposed this 
device, a closed glass tube filled with col- 
ored water, as a rough model of an accel- 
erometer; that is, an instrument to meas- 
ure the acceleration or rate of change of 
velocity of a vehicle such as a streetcar or 
an automobile. The model is to be mounted 
in the ear, and the inventor says that if 
the car moves at constant velocity the 
liquid in each of the two vertical arms 
has the same height; if the car is acceler- 
ating, the liquid rises in one arm and 
falls in the other; if the brakes are ap- 
plied and the car decelerates, there is 
again a difference of levels but the di- 
rection of change is reversed. The 
change of level in one vertical tube as 
read against a scale gives the amount of 
acceleration or deceleration and thus the 
proposed instrument should be useful in 
teresting the ability of a vehicle to acceler- 
ate or the capacity of its brakes to bring 
it to a halt. The clamp on the rubber 
connection at the top is to impede the air 
flow when the levels are changing and is 
for the purpose of damping out the oscil- 
lations which occur when the acceleration 
changes suddenly and which interfere 
with the reading of the instrument. The 
inventor believes that making the bottom 
horizontal tube larger than the vertical 
ones makes the instrument more sensi- 
tive; that is, gives a greater change of 
level for a given acceleration. 

The student is asked whether the de- 
vice is operable in the way that the in- 
ventor claims and whether he can suggest 
improvements. It is unlikely that he 
has seen such a device before or heard 
of it. However, in earlier basic science 
he has studied such principles as will be 
needed in its treatment. 

One of the merits of this particular 
problem is that numerical data are not 
directly given to the student but he him- 
self must make what measurements he 
needs from the model. It is generally 
true that a problem comes to the engineer 
orally or in physical form, or buried in a 
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mass of irrelevant data, perhaps in a pile 
of blueprints. Usually the question that 
is put to him is not the problem that he 
must solve first, and he has to discover 
what the true problem is. This stage of 
seeking the true problem is often omitted 
from the work in technical engineering 
courses and deprives these courses of ap 
effectiveness they might otherwise achieve 
in educating the student for his profes. 
sion. However, a model is not neegs- 
sary; another device to get the student 
carefully to state and define the problem 
consists of an oral assignment of the 
problem; and I am sure that this is 
preferable to a statement that is pre 
cisely written by the instructor. 


Method of Solution 


In the case of the accelerometer under 
discussion, the student must discover that 
his problem is to find a relationship be 
tween heights of liquid and the accelers- 
tion of the instrument. Then he must 
consider how he will approach a solution 
and what simplifying assumptions must 
be made. Clearly the heights depend on 
whether or not the base is horizontal as 
well as upon whether there is accelera- 
tion and he may assume the base to he 
always horizontal. Also he may observe 
that there are transient effects, a time de 
lay caused by the inertia of the fluid and 
affected by the constriction in the rubber 
tube, and he may wish to eliminate the 
transient from his study of the problem 
by assuming that the acceleration has 
been constant for a sufficient length of 
time so that there is no further motion 
of the fluid in the tube. He may give 
thought to other factors such as surface 
tension and curvature at the cornen 
How well he makes these assumptions wil 
in a large measure determine the diff 
culty of solving the problem and the 
accuracy of the result. 

After simplifying and clarifying the 
problem the student will have to plan @ 
analysis. Clearly the kind of analysé 
that may be made will often depend im 
portantly upon the nature of the simpl 
fication which the individual studet 
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achieved. Both the simplification and 
plan of analysis are matters of trial and 
aror and one must be considered in 
terms of the other. In the accelerometer 
problem the student may begin his 
malysis by thinking of the effect of a 
difference of liquid height in the vertical 
tubes. When a difference of level exists, 
the pressures at the two ends of the hori- 
wntal tube are different; such a pres- 
sure difference leads to a net force that 
will accelerate the horizontal liquid. 
The student has made considerable prog- 
ress toward the solution when he real- 
izes that the difference in level provides 
the only force that accelerates the hori- 
mntal liquid that this force is auto- 
matically called into being when the 
instrument as a whole is accelerated, and 
that his problem is to find the relation- 
ship between accelerating force and ac- 
celeration. 

Finally, in the planning stage the stu- 
dent must determine a basic physical 
principle to be applied. This is a mat- 
ter of insight and many find it a baffling 
procedure in a new problem. However, 
when the simplifying assumptions and 
rough analysis have been made in a prob- 
lem such as this, he should realize that he 
is looking for a principle that interrelates 
foree and acceleration and should try 
Newton’s law of motion. Once having 
done this step, the problem of finding and 
formulating a workable principle should 
be well within his powers. 

The process of simplification and plan- 
ning that have just been described are 
typical of professional problems in engi- 
neering and, no doubt, have analogies 
in other professions as well. Hardly any 
situations from real life can be dealt with 
without omitting minor elements which, 
though they may make little difference 
in the result, would greatly complicate 
the analysis. Indeed sometimes the 
omitted elements may lead to appreciable 
errors, but nevertheless they must be 
omitted if any solution at all is to be 
obtained. From a practical point of 
view, it is most important that the simpli- 
fications be recognized and at the con- 


clusion of the problem their effect on the 
result be considered, at least qualitatively. 
If the problems used in class are not of 
the professional type, this important 
stage is left out with great educational 
loss. 


Use of Fundamentals 


Engineering teachers have given much 
thought to the type of principles that 
should be chosen and used in problems 
such as these; and one finds good agree- 
ment in urging the use of fundamentals 
of great generality, applicable in all 
cases. Restricted principles, derived for 
certain special cases, are hedged with 
limitations which may have been for- 
gotten by the problem solver, so that 
even in the rare eases when such prin- 
ciples might be applicable, it is dangerous 
to use them. Hence, all means available 
should be employed to ineuleate in the 
student the habit of using only funda- 
mentals. 

In the problem we are considering the 
student at this stage has planned his 
attack and is ready to execute the plan. 
Good professional engineering method 
demands that as the first step in his exe- 
eution of his plan he make a statement 
in precise English telling what the chosen 
principle implies about the behavior of 
the accelerometer. He might say: “The 
difference of the forces at the two ends 
of the horizontal tube, which result from 
the heights of fluid, is equal to the 
product of the mass of the fluid in the 
horizontal tube by its acceleration, which 
is the acceleration of the instrument.” 
Then he is ready to translate this state- 
ment into a language of great precision, 
mathematics, and all that is left in the 
execution stage is to manipulate’ to 
reach a useful result. 

In the accelerometer problem the re- 
sult, subject to the simplifying assump- 
tions, turns out to be that the change of 


1In the course of this manipulation he 
may encounter sub-problems, the solution 
of which in turn may involve all stages of 
problem solving. 
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height of the liquid in either of the 
vertical arms is proportional to the ac- 
celeration. Furthermore the relationship 
is so simple that only one measurement, 
the horizontal distance between centers 
of vertical tubes, is needed in order to 
determine a scale that can be marked on 
one of the supports to give numerical 
acceleration directly. It also is found 
that the sensitivity is quite independent 
of the size of the horizontal tube, con- 
trary to the inventor’s opinion. 


Problem Solving Procedures 


Comment is needed on one feature of 
the execution stage of engineering prob- 
lem solving, that of making the English 
statement even in problems subject to 
mathematical solution. This statement is 
urged in order to simplify the procedure 
as a whole. The formulation of the prob- 
lem in mathematical terms involves two 
different functions; applying a physical 
law and using arbitrarily defined symbols 
and coordinates. When both of these are 
done together, there is a greater chance 
for confusion and error than when they 
are done separately, and indeed in a prob- 
lem that taxes the capacity of the solver 
the complexity of doing these two things 
at once may make the difference between 
being able to achiéve a solution and not 
getting one at all. The English statement 
takes care of applying the principle and 
then the next step, translating into mathe- 
matics is relatively easy.2 The rest of 
the solution stage after the first transla- 
tion into mathematics needs no comment 
because almost all the problems used in 
engineering courses have this stage even 
when they are chosen and presented in 
such a way as to omit the stages of defin- 
ing, planning, checking, and learning, and 
thus are really manipulative exercises and 
not professional problems at all. 

When a final result has been obtained, 
it is necessary to check the work as a 


2 Even when new principles are introduced 
in the later course of the solution, if much 
difficulty is encountered, it is well to do 
them in the two steps instead of one. 
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whole although checks may have beep 
made from time to time as the solution 
progressed. Various means are usually 
available, such as dimensional checking 
and a checking by limits. In the latter 
method the solver lets a variable become 
small or large or take on some inter. 
mediate critical value and then ascertains 
if the mathematical result under such eon- 
ditions agrees with common sense. Other 
ways of checking may be devised; it is 
not unusual for the best students to 
suggest a check that has not occurred to 
the instructor. 

After checking as a whole comes the 
final stage in the professional treatment 
of a problem, that of taking stock to see 
what has been learned that may be of 
help in solving problems to come. This 
stage is indeed characteristic of the com- 
petent professional man; it is the step in 
which he consolidates the ground he has 
gained; it is the culmination of the leam- 
ing from professional experience. Surely 
the student must be taught during his for- 
mal education to do this effectively. Ib 
this stage the solver may ask searching 
questions; in the case of the accelerometer, 
what happens if the base is not horizontal, 
what if there is a bulge in the horizontal 
tube, what if the vertical tubes are of dif 
ferent sizes, and how can the device be 
improved and made more useful? Some 
of these questions lead to new problems 
All of them mean that he is using his & 
perience in a concrete problem as clearly 
understood material from which he ca 
extend his understanding, and in some 
instances make invaluable generalizations 


Steps in Problem Solving 


The professional way of dealing will 
concrete problems that has been illustratel 
at length has been formulated more pre 
cisely in the following stages by a commit 
tee of my associates: 


Stage 1. Define the problem 


Collect and analyze the facts in relation 
to the original question in order to full 
discover and define the problem. 
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Stage 2. Plan its treatment 


Determine what values, principles, at- 
titudes, and basic practices are applicable 
to the problem. Plan the means of deal- 
ing with the facts in the light of these 
ways of approach. 


Stage 3. Execute the plan 


Carry through the plan so as to reach 
a decision, product, or result. (Often 
the decision does not end the problem but 
darifies or changes the issue so that the 
problem is started over in a new aspect.) 


Stage 4. Check the work as a whole be- 
fore using the solution 


Go over the results, first systemati- 
eally, then realistically in terms of use, 
and at last with reference to the general 
knowledge and experience of that field. 


Stage 5. Learn and generalize if pos- 


sible 


Take thought to find what can be 
learned that may be of use in future 
problems. 


However, these stages cannot be con- 
sidered a rigid sequence to be followed 
in handling any problem. Often the 
solver first must go through the problem 
roughly in order to discover its essen- 
tials before attempting a thorough treat- 
ment. Often also he may have to return 
to prior stages, or even repeat them all, 
as he gains enlightenment in the course 
of developing the problem. And when- 
ever appropriate, one or more of the 
following functions must be performed 
in connection with any stage, or in con- 
nection with the problem as a whole. 


Function 1. Simplification 


a. By restricting assumptions. 
b. By condensed, exact statement in 
words or in symbols. 


Function 2. Alternation between analy- 
sis and insight. 


Function 3. Checking validity, both 
systematically and realistically in 
terms of use. 





terms. 











PROBLEMS AND INSTANCES TO MAKE EDUCATION PROFESSIONAL 167 


Function 4. Using all that can be 


learned by experience 


as the solution proceeds as a basis for 
correction and as a guide to future 
steps, even if this involves radical 
change in the problem or its treatment. 


We now have a means of defining a 
professional problem: A problem is truly 
professional only if its treatment re- 
quires all of these stages and functions 
and is in this sense a whole problem. 
Unfortunately many problems in our 
courses are not professional problems, 
and this limitation of scope tends to drag 
them down to the sub-professional level. 
Furthermore, the student has handled a 
problem professionally only if he has em- 
ployed all of these stages. It is the 
essence of good professional education 
for the teacher, while letting the student 
find his own way, to insure that he con- 
forms to this professional structure. 
Without this well-ordered method, exer- 
cise in problem solving is little more than 
exercise in random thinking, or practice 
in talking or in writing plausibly about 
a subject without a genuine analysis and 
without drawing definite conclusions. 


Thought Process 


A truly professional problem has not 
only characteristic stages but requires 
characteristic types of thought. Through- 
out its treatment the student must choose 
from alternatives: in formulating the 
true problem, in selecting a principle and 
deciding how to simplify the given situ- 
ation, in choosing mathematical coordi- 
nates, in deciding upon the kind of 
mathematical treatment and the degree 
of accuracy. Ingenuity is almost always 
necessary in the several stages. Above 
all, if the problem is truly professional, 
handling it requires a genuine depth of 
understanding of the tools of thought: 
the generic principles, basic assumptions, 
empiricism, derived principles, and codes 
of practice, to use President Rogers’ 
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Often students resist the emphasis on 
defining the problem, planning its treat- 
ment, applying the English statement as 
the first step in executing the plan, 
checking, and learning, that is, all stages 
of problem solving but the execution 
stage, because they feel that these stages 
inerease the time that must be spent. 
Somewhere they seem to have acquired an 
erroneous notion that the profession 
places the highest premium on speed 
rather than on accuracy and on ¢a- 
pacity to solve difficult problems. To 
teach them proper perspective is one 
of the by-products of such instruc- 
tion as I am describing. In actual 
engineering practice it is true that 
there are many routine problems so well 
within the engineer’s powers that he can 
handle them safely by short-cut meth- 
ods. But these are not true professional 
problems, and handling them neither ad- 
vances him in his profession nor in- 
ereases his professional stature. Profes- 
sional problems extend his capacities to 
their outer limits and therefore require 
every step that will clarify and strengthen 
his thinking processes. In order to 
equip students to handle problems of this 
truly professional nature, we must give 
them problems that call on their full 
powers and insist that they themselves 
perform all stages of the professional 
method in dealing with them. If we 
were merely preparing our students to 
be technicians, we would of course drill 
them in the swift solution of routine 
problems by the use of short cuts. But 
it is neither training students to- be tech- 
nicians nor to do the routine activities of 
professional work that is the primary 
concern of professional education. 

The use of professional problems in- 
volves hazards of level and complexity. 
The question of level is one of utilizing 
each problem at a time when the student 
is just ready for it. An interesting situa- 
tion may meet the requirements of a 
professional problem in other respects 
but be at too high a level. If this is so 
the teacher can hardly avoid coaching his 
class by defining the problem for them 


and planning their attack. If he does 
this, he is depriving them of major edy. 
cational advantages inherent in the pro 
fessional problem. 

Problems can present either extreme 
or moderate difficulty. The hazard of 
complexity consists of the danger of 
leading the student into a new situation 
that involves the wrong amount of diff- 
culty. Too much newness and difficulty, 
especially in the less instructive parts of 
the problem, confuse the student and 
waste his time. For a different reason, 
too little newness and difficulty do also, 
To provide problems with the right de 
gree and sort of complexity is far from 
easy, but it can be done. 

What about the difficulty and the cost, 
measured in hours of the teacher’s time, 
of using true professional problems! 
That they are both great cannot be de 
nied. In the first place, true professional 
problems are laborious to prepare even 
though there are rich sources in the 
professional journals. Correcting and 
grading cannot be delegated to hourly 
help with an answer-book. Even the 
time required of the student in solving 
such problems is usually many times what 
would be required to solve the more com- 
mon fragmentary problems. However, 
the student’s effort is all employed in the 
finest kind of professional education, 
and I believe the extra effort of th 
teacher is an inevitable cost of good 
training, and must be faced as such. 


Sequence of Presentation 


At times to use professional problems 


at all is out of place. For example, ® 
first introducing the student to a nev 
principle such a problem is usually to 
complex, and probably involves too mudi 
detail. The value of introducing tht 
student to a new principle through deal 
ing with a concrete instance and havilg 
him gain depth of understanding 
discovering the principle for himself # 
unquestionable because of the resulting 
realism and of the practice in learnilg 
from experience. But what is requir 
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ig a problem stripped of its complexity 
and idealized so that the multiple issues 
gre reduced, often to a single one. It 
must be simple enough and sufficiently 
idealized so that the student under the 
guidance of the instructor, but still on 
his own, can induce from it principles 
that he can use in solving professional 
problems. This is what is meant by an 
instance. Although the experience of 
wlying a professional problem often pro- 
vides excellent material from which edu- 
cational instances can be drawn, the in- 
stance, so defined, has a definite place in 
mgineering education that cannot be 
taken by the professional problem. It is 
important, too, to recognize that there is 
a basie scholarly method for inducing 
principles from instances which applies 
in all fields of learning and this must be 
taught. Unfortunately I have not time 
now to discuss in full the use of teaching 
from instances. However, there is a 
great danger in using instances when the 
sudent is equipped to deal with the 
more complex and professionally realistic 
problem. The instance is relatively easy 
fo prepare; the problem, difficult, and 
the instructor is tempted to take the easy 
course. 

It should be evident that the teacher 
has infinite possibilities of cheating when 
he discusses (as I am doing) his use of 
instances and professional problems and 
equally when he is actually using them. 
If the teacher tells a student a principle 
ad then gives him an illustration that 
he has carefully prepared to show how 
the principle is used, the student has ap- 
parently learned a principle and how to 
we it. But in fact the instructor has 
theated him out of much of the value of 
the learning process since the student 
learns from all that he does and only 
ftom what he does. Since the student 
las done so little on his own, it seems 
more accurate to say that he has learned 
fo follow another person’s use of the 
principle rather than to use it himself. 
If on the other hand the instructor allows 
the student to induce the principle from 





a carefully prepared instance and then 
to apply it to another suitable simplified 
instance or problem, the process, though 
more time consuming really teaches the 
student both how to discover a principle 
and how to use it, and unquestionably each 
hour of time is more productive. One 
may well wonder if the common, widely 
used, instructor-made illustrations are not 
leading to apparent learning rather than 
genuine learning, and if they should not 
be replaced generally by instructional 
techniques that permit the student to 
do more of the thinking. 

Similarly problems, challenging. and 
educational as they ean be made to ap- 
pear, may, in fact, cheat the student of 
the values he should get from problem 
solving if they are too easy or too hard 
for the class at the time of assignment, or 
if they are attempting to do what should 
be done by an instance or if the teacher 
eases his class into them. Especially 
when a problem is complex a teacher is 
tempted to save time by doing the ecrea- 
tive stages himself, or by hurrying the 
student through them, giving him real 
responsibility only for the computation 
that is required after the creative work 
is done. Potentially good problems, 
used incorrectly in these ways, may be 
no better than sub-professional exercises, 
and the danger of substituting exercises 
for problem solving is so great that even 
the best teachers must be constantly on 
guard against it. By the same token a 
text or a book of problems, helpful as it 
may be, is not in itself a guarantee of a 
good course. The skill and understand- 
ing of the teacher are even more critical 
in this kind of instruction than in the 
teaching of facts and procedures. 


Summary 


In summary I would suggest. that 
method be introduced into instruction’ by 
the problem solving as follows: 


(1) By recognizing the characteristics of 
the professional treatment of a prob- 
lem and using this as the criterion 
for a professional problem. 


(2) By using professional problems as 
widely as possible in instruction, 
care being taken to insure suitable 
level and background. 

By using instances where professional 
problems are not suitable, such as in 
the introduction of principles and in 
the student’s early work with them, 
but not otherwise. 


(3 


~— 
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(4) By using instructor-made illustra. 
tions and sub-professional exercises 
sparingly if at all. 

(5) By insisting that the student, while 
thinking out problems for himself, 
conform to the fundamental stages 
and functions which I have outlined 
above and which are inherent in al] 
well-ordered problem solving. 


~~ 


College Notes 


Professor W. L. Everitt, for the past 
four years head of the department of 
electrical engineering of the University 
of Illinois, has been named to succeed 
Dean and Director M. L. Enger when the 
latter retires next summer as head of 
the College of Engineering and the Engi- 
neering Experiment - Station, positions 
which he has held since 1934. Dean 
Enger reaches the University’s retirement 
age in May, 1949. 

The new appointee received is H.E. de- 
gree at Cornell in 1922, his M.S. at the 
University of Michigan in 1926, and his 
Ph.D. at Ohio State in 1933. Besides 
extensive academic experience he has 
worked in industry and was Director of 
the Operational Research Staff, Office of 
the Chief Signal Officer, U. 8S. War De- 
partment, 1942-45. His patents, publi- 
cations, and professional memberships 
and offices are numerous. He holds the 


Exceptionally Meritorious Civilian Medal. 


One hundred six new appointments to 
the staff were announced September 2%. 
Thirty-three are cooperative research ap- 
pointments, and about fifty others ar 
assistantships, some in teaching and some 
in research. 

Among men added at the various pr- 
fessorial levels are J. M. Coan, Jr., aere- 
nautical engineering; C. T. Bagley, F. A 
Reickert, civil engineering; V. P. Hessler, 
J. W. Hoffman, M. S. MeVay, electrical 
engineering; R. C. Juvinall, meghanical 
engineering; W. H. Voskuil, mining and 
metallurgical engineering; J. S. Allen, 
physics. R. R. Philippe has been named 
lecturer in foundation engineering in the 
department of civil engineering, and 2 
H. Korst visiting lecturer in mechaniedl 
engineering. Professor Voskuil, mineral 
economist of the Illinois State Geological 
Survey, will offer an upperclass lectur 
course, not restricted to engineers, in th 
international aspects of his subject. 
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The Opportunity for 


ment of Engin 


By W. G. 


Director, Department of Engineering 


In the post-war program of engineer- 
ing education that has been developing 
it the North Carolina State College, the 
jlace of research has been given much 
onsideration. Discussion on this issue 
las included consideration of research in 
the education of both undergraduate and 
gaduate students, of the value of re- 
varch participation by engineering fac- 
ity, of the worth. of research interest as 
m index in the evaluation of engineering 
faculty, of the obligations of colleges and 
miversities to foster and support the 
girit of inquiry as well as to collect and 
impart knowledge already gained, of the 
dligation and advantages inherent in 
iffering research services to industry and 
government, and in the case of state- 
sapported institutions, of the need for 
siving the state through efforts to find 
tw and greater applications of the 
date’s natural resources. 

In brief we have been giving thorough 
id serious thought to problems that are 
iefore many major engineering schools 
today, and we have welcomed the task. 
When judgment is based upon the needs 
ad background of our own state and in- 
titution, we at the North Carolina State 
College believe we have made some 
Progress toward the development of an 
equitable and successful program. I do 
tot for a minute suggest either that our 
Psition is the same as that confronting 
_* Presented before the Chemical Engineer- 
ig Division at the Annual Meeting, Austin, 
Texas, June 15, 1948. 
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VAN NOTE 
Research, North Carolina State College 


your institutions or that our program as 
it stands today is ideally suited to your 
needs. I do suggest that there is much 
common ground among our various posi- 
tions, and it is possible that you may find 
something of interest and promise in our 
program; and it is with this thought that 
T am glad to talk with you. 

At the outset let me say that while this 
paper is titled “The Opportunity for 
Furthering Research in Chemical Engi- 
neering through a Department of Engi- 
neering Research,” whatever merit it may 
possess for Chemical Engineering is 
equally applicable to all the other 
branches of our Engineering School. 

Basic in our consideration has been the 
conviction that education is compounded 
of instruction and research and that as 
the ladder of learning is ascended, em- 
phasis upon research is increased until 
it is predominant in the graduate school 
program. Preparation of those who 
plan to go into such work requires both 
the indoctrination of research interests 
and introduction to its techniques. It is 
further held that these cannot be well ac- 
complished by faculty themselves dis- 
interested in research. I believe that 
these sentiments are held so generally 
that they require no further laboring 
here. , 

In North Carolina there is an ample 
need for the support and execution of in- 
vestigations that are aimed at increasing 
the use of the natural resources of the 
state. If successful, these studies will 
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contribute to increasing the wealth and 
well-being of the state’s people. Studies 
of this class are made for no particular 
group of individuals, and the findings are 
made public. For this reason support 
must come collectively from the people, 
and this means the state government. It 
follows that the work should be done in 
laboratories also owned by the people. 
In North Carolina this can only be done 
at the State University, since the state 
supports no other suitably staffed and 
equipped laboratories. I imagine that 
conditions are similar in many other 
states. 

In recent years there has been a grow- 
ing trend for both private and public re- 
search work to be “farmed out” by sup- 
porting agencies to college and university 
laboratories, where use is made of 
uniquely qualified staff or equipment, both 
often being supplemented with sponsor 
support by additions of personnel, equip- 
ment, and even buildings. The Federal 
Government, particularly its service 
branches, has been the greatest supporter 
and user of this system, but private in- 
dustry and trade associations have also 
availed themselves widely of such college 
services. Generally this type of research 
at the colleges has been supported by 
contracts that have brought material gain 
to the hosts. It may well be argued that 
this type of work has also often brought 
dislocations, abuse, and undue and im- 
proper emphasis of efforts, but I believe 
in the main the effects upon the colleges 
accepting such work has been beneficial. 
Further, I believe that acceptance of this 
kind of program at the colleges is here 
to stay, at least until a major economic 
reversal adversely influences this trend. 

Consideration has been given to all of 
these various factors and current prac- 
tices during the course of the develop- 
ment of our own program. In studying 
various possible methods of operation, we 
have thought of the extent of capacity 
for contribution to our program by the 
teaching faculty member. The require- 


ments for the direction of a senior thesis 
and the requirements for the senior tech- 
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take research activities on a scale that 
seems essential; and third, with the ina- 
bility of supporting an independent re- 
garch organization both because of finan- 
dal limitations and a belief that it is 
mhealthy in a school of our size. 

With these thoughts and convictions 
in mind, the administration of the North 
(Carolina State College established in 
July, 1946, the Department of Engineer- 
ing Research within the School of Engi- 
neering. This was done through a re- 
aganization of the former Engineering 
Experiment Station, which had been in 
earlier continuous existence since 1923. 

Under the Department of Engineering 
Research both a staff and group of lab- 
oratories were established, which were to 
be devoted essentially to research. This 
Department is independent and lateral 
wih all other departments within the 
School of Engineering, occupying an ad- 
ministrative position identical with the 


.other departments. As such, it is inte- 
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its Director is responsible directly to the 
Dean of the School, and is lateral with 
the heads of all other departments. Its 
policies cannot be independent from the 
School, but a part of it, being decided 
upon by the Executive Committee of the 
School of Engineering. 

Some with whom I have talked in the 
past two years, during which time I have 
ben Director of the Engineering Re- 
search Department, have expressed con- 
cern over the possibility of separate paths 
developing between this Department and 
the line departments. I submit this is no 
more possible than is the possibility of 
schisms between line departments them- 
slves; it is a matter of administrative 
leadership on the part of the Dean of 
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considered in two divisions: first, opera- 
tions involving the use of college funds; 
and second, operations supported by 
outside agencies. We have no signifi- 
cant cases that involve a combination of 
these two. 

Before considering either, :I want to 
state a basic premise in my operation of 
the Engineering Research Department. 
Do not attempt to do work that can be 
either done better or even done ade- 
quately by the line departments. They 
must come first. Our operation is not 
one of competition or substitution—it is 
complementary and additional. 

In consideration of the work done 
under state budget support, we are con- 
cerned with the stimulus and support of 
basic research problems and of certain 
problems related to use of state raw ma- 
terials. 

Line faculty members are continuously 
encouraged to organize and undertake 
work of interest to them. Oftentimes 
such interests can be supported entirely 
within the budget of the faculty mem- 
ber’s department. In these instances it 
is a matter solely between the member 
and his department head. The Engineer- 
ing Research Department is not involved 
in such a program. At other times, how- 
ever, the faculty member may be inter- 
ested in a program which has require- 
ments that his department cannot furnish, 
in either labor, special equipment, sup- 
plies, secretarial needs, or space. In 
this case, a proposal can be made by the 
interested faculty member, presented to 
his department head, and upon his ap- 
proval passed through the Dean’s office 
to the Engineering Research Department, 
where upon the Director’s recommenda- 
tion it will go to the Engineering Re- 
search Committee. This Committee is 
appointed by the Dean with the Director 
as Chairman. Upon approval here the 
project receives Engineering Research 
Department support under the terms set 
up for the operation of the Department. 
The proposer becomes the Technical Di- 
rector of the project, and the services 
required are supplied by the Engineering 
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Research Department. Under this agree- 
ment the project is carried through to 
(1) econelusion in the form of a final re- 
port suitable for publication, or (2) de- 
clared inactive on the recommendation of 
the Director of Engineering Research. 

It may be asked why research funds 
might not be directly allocated to line 
departments, and the Engineering Re- 
search Department support be eliminated. 
This could be done, and if there were no 
other functions for an Engineering Re- 
search Department to perform, it might 
be a logical move. Even so, it is difficult 
for the head of a line department to ad- 
minister department funds so that a 
sharp separation is maintained between 
funds for instruction and for research. 
This is particularly true when it is neces- 
sary to build up the facilities of the 
department for student instruction. 
Thus, when a college administration 
undertakes to promote research specifi- 
eally and special funds are budgeted for 
this purpose, it is quite likely, if these 
funds are channeled into one general 
operating department budget, that the 
value of that portion specifically allotted 
for research will be appreciably diluted, 
and quite possibly lost. 

Such a likelihood is prominent even in 
the administration by a department 
head who is enthusiastic about the de- 
velopment of research within his depart- 
ment. In the case of a head whose 
enthusiasm is scant, this likelihood is, 
of course, magnified. The possibility of 
loss of specific research support can thus 
be seen for even one department. When 
a School of Engineering includes eight 
departments, this possibility becomes 
greatly increased. 

The system of research support for 
faculty members through a Department 
of Engineering Research such as I have 
outlined offers a sound procedure whereby 
money allocated for research can be as- 
sured of being directed to such ends. 
This does not imply that departmental 
budgets be prepared with the denial of 
any opportunity to support research. 
It does mean that a choice in degree is 








made between the magnitudes of the re. 
searches undertaken through depart. 
mental and through Engineering Re- 
search Department support. In the 
majority of projects now active at the 
North Carolina State College, Engineer. 
ing Research aid supplements depart- 
ment support. Though in some instanees 
our Engineering Research Department 
furnishes complete support, ineluding 
working space, it is judged that in the 
future the majority of the support will 
be supplementary, rather than complete. 
So far nothing has been said concern- 
ing the Engineering Research Depart 
ment personnel. These are divided be 
tween staff members who are employed 
on a yearly basis and those employed 
under a budget classification of labor 
and who are engaged for short periods 
or part time or both. Workers under 
this classification can be assigned to aid 
faculty members in the latter’s projects, 
and it is here that student participation 
ean play a significant part. It is ow 
aim primarily to employ qualified and 
interested students for this work. It is 
also possible that junior members of our 
full-time research staff be assigned to 
faculty for aid in the latter’s program. 
This has been done in only one instance 
throughout this past year, but as our staff 
inereases in size it is probable more help 
of this nature will be given to faculty. 
Senior staff members of Engineering 
Research are encouraged also to initiate 
basie research problems requiring college 
support, and they equally are eligible to 
receivé assistance through the use of 
both junior staff members and students 
There is one more thought to be give 
relative to college-supported  researeh 
before passing on to our operations i- 
volving sponsored work. This is tht 
small undertakings are much finer ¢or 
tributions than large talk, and that sup 
port is most profitably given to thow 
faculty members who, through indepe 
dent experimentation have indicated 
sincere interest in their proposal. Sup 
port for the expansion or continuatidl 
of work already in progress is prefertél 
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wherever possible. This same philosophy 
holds in seeking outside support. Spon- 
sors can be interested much more readily 
in undertaking work on which evidence 
of capacity is demonstrated through eur- 
rent activity or accomplishment than in 
proposals upon work contemplated. 

Now I turn to our policy upon spon- 
gored projects, by which I mean any 
work undertaken through contract with 
any outside agency and to whom we 
assume an obligation for performance. 
Here again we were faced with certain 
basic beliefs and equally basie cireum- 
stances. We believe it is desirable that 
the School be staffed and physically 
equipped so that it can accept research 
undertakings of appreciable magnitude 
for outside agencies when such work is 
considered compatible with the objectives 
of the School. We further believe both 
that it is professionally healthy to 
have faculty engage in work involving 
outside associations, and that faculty who 
are engaged in activities for which 
fees are received by the College and for 
whose progress the member is responsible, 
should be paid a sum in excess of their 
college salary as long as a full teaching 
load is carried. Yet we also believe that 
while each of the foregoing is just and 
desirable within limits, they can lead to 
excesses and abuses, which are not to 
the best interests of the college. It is 
further held that the likelihood of such 
abuses is best avoided by placing the 
administration of all research undertaken 
for outside agencies and involving the 
use of college property in a single college 
agency. It is also believed that this 
same agency can assure that the School, 
with its various engineering fields, can 
present a uniform and common policy in 
its associations with outside agencies. 

Along with these thoughts we were 
originally faced, in varying degrees, with 
the facts that (1) the great majority of 
the faculty members were carrying such 
teaching loads that the undertaking of 
Major research direction was impossible; 
(2) that there was a variation in the in- 
terest and capacity for research among 
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the various departments; and (3) that 
there were neither physical space, equip- 
ment, nor budget support to undertake 
major work in numerous fields. 

I imagine that the position as I de- 
seribe it at North Carolina State College 
immediately after the war is similar to 
that as it has been at some time in the 
history of most schools represented here. 

A first step in building a research or- 
ganization within the faculty is to en- 
gage staff for the line departments, 
either for replacement or expansion, who 
have a keen interest and capacity. This 
policy has been followed at North Caro- 
lina State College along with vigorous 
efforts directed toward increasing physi- 
cal facilities. However, even the en- 
larged staffs were not able to give as 
much effort to the promotion of the 
research program as we wished, and so 
simultaneously the nucleus of a full-time 
research staff was secured by the De- 
partment of Engineering Research. In 
this group we have men well qualified to 
direct and initiate research programs in 
the field of their training. Further, these 
Engineering Research staff men have 
close association with the line faculties 
in their respective fields. Assurance of 
this association begins in the choice of 
the Engineering Research Department 
staff members. Appointments on Asso- 
ciate Professor level and above at North 
Carolina State College are made follow- 
ing committee recommendations, and this 
procedure is followed in the choice of a 
senior Engineering Research Department 
member. The appointment committee 
should include the head of the depart- 
ment representing the field of activity of 
the staff candidate. The person ap- 
pointed may, when the opportunity arises, 
elect to teach a graduate course and di- 
rect graduate student theses in~ the 
department of his interest. He is in- 
vited to sit in the faculty meetings of 
this department, and thus the Engineer- 
ing Research staff man is “at home” and 
one with his college associates in his 
chosen field. 





The prime function of each senior 
Engineering Research staff member is to 
initiate and further research in the field 
he represents. He can give essentially 
his full time to this effort. This in no 
way prevents staff members of the line 
departments doing exactly the same thing 
up to the limit set by their own teaching 
obligations. Such efforts to promote re- 
search can be either on a School or 
sponsor support basis. The former has 
already been discussed. Concerning 
sponsor support, there is one important 
difference between the line staff member 
and the Engineering Research staff mem- 
ber. For overtime work, the former may 
be paid an extra fee for research par- 
ticipation while the latter may not. For 
continued success and harmony, this dif- 
ference requires that compensating per- 
quisites be granted the research staff 
member. These may include choice of 
work, pay adjustments, travel funds, 
preferential consulting opportunities or 
similar arrangements. 

Programs resulting from proposals 
prepared and developed by a faculty 
member are not subject to any technical 
supervision on the part of the Engineer- 
ing Research Department staff. During 
the course of development of such a pro- 
gram, the faculty member will first clear 
through his department head and the 
dean. Thereafter, the Director of Engi- 
neering Research will cooperate in the 
promotion of the proposal, and upon its 
activation, the faculty member will as- 
sume the senior technical direction of the 
project, which will be administered 
through the Department of Engineering 
Research. The faculty member in his 
capacity of Technical Director does so as 
a member of the staff of the Engineering 
Research Department. He is _ paid 
through, and operates by, the regulations 
of this Department. Thus, staff mem- 
bers are not hampered in any way in a 
promotion and sense of project “owner- 
ship” by the technical staff of the Engi- 
neering Research Department. It would 
seem strange if there were no informal 
discussion of the work between the Tech- 
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nical Director and the Engineering Re. 
search staff, but this is entirely a matter 
of personal association. 

Meanwhile, we have found large areas 
where we desire research activity that 
cannot be filled by line faculty members, 
It is this gap that Engineering Research 
is primarily intended to fill. This 
should not, and does not, interfere with 
free and full opportunities on the part 
of the line-department faculty from seek- 
ing to develop sponsored research in 
their own fields of interest. 

Let us consider how the Engineering 
Research Department acts as a stimulus 
to the line faculty in these endeavors. 
Major points of our program, which en- 
courage the faculty, include their oppor- 
tunity to engage in research work of their 
own interest and choice, to increase their 
contacts and experience, to be paid a fee 
for such activity in addition to receiving 
their teaching salary, and to have such ae- 
tivity fully recognized and accepted by 
the college authorities. This last point is 
of significance, for faculty members who 
engage in outside practice in which col- 
lege owned property is used are often 
accused wrongly of profiting at institu- 
tion expense, and if the practice is siz 
able, of neglecting college obligations. 
This is frequently a point of feeling and 
debate at various colleges. I recall re 
cently hearing a member of an eastern 
engineering school faculty, who has had 
a long and enviable career, recount some 
of his experiences. He told of a time 
when a new president had entered the 
institution years earlier, and reviewed 
the outside activities of the school staf. 
The survey showed that thirty-eight of 
this gentleman’s colleagues had been en- 
gaged in outside practices to a majot 
extent, all using college equipment. This 
engineer went on to say how drastic the 
resulting general revision and tightening 
of policy had been, while he, who had 
also been engaged extensively in outside 
work but had always cleared it through 
the college business office, was not af 
fected in any way by the study and the 
resulting new regulations. I would adé 








that 
appes 
profe: 
volve 
ment 
eolleg 
solely 
client. 
lege o 
is a 
and d 
neerir 
All 
search 
Engin 
includ 
emplo 
hand. 
Resea’ 
signed 
paid : 
emplo 
or at 
tinuat 
Dur 
memb: 
sored 
twenty 
so lon 
carrier 
earnin 
taken 
work 
which 
teachi 
work 
fault; 
resear 
that hi 
estima 
membe 
such v 
As ; 
ulties 
sponso 
per ce 
on eac’ 
Ment | 
depart: 
progra 
to or ; 


Resear 


ering Re- 
y & matter 


arge areas 
ivity that 
' members, 
Research 
fill. This 
rfere with 
1 the part 
from seek- 
search in 


ngineering 
a stimulus 
endeavors. 
which en- 
eir oppor- 
rk of their 
rease their 
paid a fee 
) receiving 
7e such ae- 
cepted by 
st point is 
nbers who 
which ¢ol- 
are often 
at institu- 
ice is siz- 
bligations. 
eeling and 
recall re- 
un eastern 
o has had 
ount some 
of a time 
ntered the 

reviewed 
hool staff. 
y-eight of 
1 been en- 

a major 
ent. This 
lrastic the 
tightening 

who had 
in outside 
it through 
is not af 
y and the 
would add 








that in our program, consulting work, 
appearance as an expert witness, or any 
professional activity which does not in- 
yolve the use of college laboratory equip- 
ment is undertaken independent of any 
eollege influence, and is a transaction 
solely between the faculty member and 
dient. The maintenance of meeting col- 
lege obligations while carrying such work 
is a problem for the department head 
and dean and does not concern the Engi- 
neering Research Department. 

All personnel engaged in sponsored re- 
search work do so as members of the 
Engineering Research Department. This 
includes faculty members as well as those 
employed exclusively for the project on 
hand. Except for those Engineering 
Research staff members who may be as- 
signed to such work, all personnel are 
paid from the labor budget and so are 
employed for this work without tenure, 
or at best with tenure limited to the con- 
tinuation of the contract. 

During the academic year, faculty 
members can receive payment for spon- 
sored research up to a maximum of 
twenty per cent of their annual salary, 
so long as a full teaching load is also 
carried. A research load calling for 
earnings in excess of twenty per cent is 
taken as evidence that the quantity of 
work undertaken is greater than that 
which can be carried without effect on the 
teaching obligation. As such sponsored 
work continues into vacation months, 
faculty members may undertake full-time 
research activity and be paid at any rate 
that has been agreed upon in the original 
estimate for the program. Faculty 
members are encouraged to engage in 
such vacation operations. 

As an inducement to department fac- 
uties to undertake the procurement of 
sponsored work, an allotment of twenty 
per cent of the fee received as overhead 
on each project secured by a line depart- 
ment member is made available to the 
department for use in its own research 
program, independent of any obligation 
to or administration by the Engineering 
Research Department. Whatever over- 
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head, if any, that remains is used by the 
Engineering Research Department for 
the support of fundamental or basic 
problems. It is considered equitable 
that sponsored research done at an edu- 
cational institution should be expected 
to earry some support of fundamental 
studies. Such studies are the obligation 
of every college and university. 
Another contribution that a central 
research agency, such as our Engineer- 
ing Research Department, can make to 
the research programs of a growing 
school is in the ownership and operation 
of special equipment of a nature, due 
either to cost or operating skills, that 
prevents separate departments from hav- 
ing individual ownership. Equipment 
such as the electron microscope, mass 
spectrograph, and various X-ray appa- 
ratus are in this class. Many depart- 
ments have occasional need for such 
apparatus, yet funds limit the number 
that can be made available. Where one 
department has such equipment, experi- 
ence shows other departments frequently 
do not have equal access to it, or when 
sharing is tried, differences arise over 
operation, maintenance, and supplies. 
Patent policy is an important subject 
in an engineering research program dis- 
cussion but is omitted here as ours is 
now in a formative stage and is being 
developed on an all-college level. 
Publication of research results is an- 
other important function where a De- 
partment of Engineering Research can 
render a service to the School of which 
it is part. We look to the publication 
of all work undertaken, whether sup- 
ported by state funds or an outside 
agency, except in unusual circumstance. 
Rights and costs of publication are in- 
cluded in all contract proposals. A time 
lag of from one to three years is-sug- 
gested to certain sponsors who wish prior 
use of information gathered for them at 
their expense. It seems very proper 
that such preference be granted a spon- 
sor. Certainly no industry can afford 


to support work seeking information for 
its own benefit and then make the knowl- 
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edge public immediately. It seems 
equally proper to us that no college enter 
into investigations whose results will be 
retained permanently secret unless it is 
in the interests of national security. A. 
commercial research laboratory may do 
so with propriety—a public institution 
cannot. 

The progress of all work done under 
the administration of our Department of 
Engineering Research is followed by 
monthly progress reports that are con- 
tinued until a final report is received or 
the project declared inactive. The prog- 
ress made on state-supported work is 
reviewed by the Engineering Research 
Committee of the Engineering School 
while the progress on sponsored work is 
reported directly to the sponsor and other 
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designated agencies. Additional interim 
reports are prepared for sponsors when 
requested. 

I have tried to present a summary of 
the program and its underlying philos- 
ophy as we have it now in operation at 
our Engineering School at North Caro- 
lina State College. It is not a suggested 
manual of operating procedures. It is 
a reality—a working program. It has, 
of course, developed from an_ initial 
paper proposal—one in which we have 
had to make changes as it was put into 
effect. We expect as we go forward that 
further revisions or additions will result, 
This is to be expected, but I feel sure 
such changes will be in operation and 
that our basic aims and convictions will 
remain unchanged. 


College Notes 


Dean S. S. Steinberg of the University 
of Maryland College of Engineering, has 
has just returned from his goodwill mis- 
sion of two and one-half months in Cen- 
tral and South America and the West 
Indies. He traveled as special repre- 
sentative of the Department of State mak- 
ing a survey of engineering education 
and the engineering profession in Guate- 
mala, El Salvador, Honduras, Nicaragua, 
Bolivia, Paraguay, Dominican Republic 
and Haiti. During the course of his 


trip he was awarded 10 diplomas, being 
named honorary professor of the Univer- 
sity of San Carlos in Guatemala, the 
University of El Salvador, the Central 
University of Honduras, the University 
of San Andres in La Paz and the Tech- 


nical University of Oruro, both in Bo- 
livia, the National University of Para- 
guay and the University of Haiti. He 
was also named honorary member of the 


national engineering societies of H 
Salvador, Honduras and the Dominican 
Republic. 


In addition to representing the Depart 
ment of State, Dean Steinberg was also 
the official representative of all the engi- 
neering schools and the engineering s0- 
cieties of the United States. This trip 
supplements a similar one he took under 
the same auspices in 1945 when he vis 
ited the other 12 Latin American repub- 
lies. At that time he was honored by 
Ecuador, Chile, Argentina, Uruguay, Cr 
lombia and Mexico. 
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Hydraulic Problems in Irrigation * 


3y C. L. BARKER 


Associate Professor of Hydraulic Engineering, State College of Washington 


In the “17 arid” western states many 
Civil Engineering curricula have listed a 
course in Irrigation Engineering or per- 
haps “Irrigation and Drainage.” In the 
schools in the Midwest and East such 
courses frequently do not occur. This is 
natural. 

With the increasing importance of the 
work of the Bureau of Reclamation and 
other agencies, such as the Soil Conserva- 
tion Service, the Farm Security Admin- 
istration and others in irrigation, it is 
felt that regardless of our geographical 
locations we are forced to consider the 
problems in irrigation. This is especially 
true in the last few years supplemental 
irrigation has become widely used all over 
the United States with the development 
of the portable sprinkler systems. 

Certainly all of the problems arising 
in irrigation are not hydraulic. In fact, 
many are in structural, mechanical, geo- 
logical, economic and sociological. It is 
the purpose of this paper to mention 
some of the hydraulic problems that are 
common. It is hoped that this considera- 
tion will be of help to those who do not 
give courses in Irrigation, but wish to call 
the attention of their students to the types 
of hydraulic problems found in Irriga- 
tion. 

One could easily sum up quickly the 
entire content of the paper by saying in 
Irrigation one finds all kinds of engineer- 
ing problems. However, such a “shot 
gun” method of covering a subject is 
neither very helpful nor satisfying. So 
at the expense of being accused of being 





*Paper presented before the Civil Engi- 
neering Division at the Annual Meeting, 
Austin, Texas, June 15, 1948. 
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redundant, let us consider a few illustra- 
tions. 

All irrigation projects require a source 
of water. If from wells, then a study of 
ground water is important. This in- 
volves a study of geology and hydrology. 
If the source of supply is from surface 
water, then one must spend much time 
in considering the hydrology of the prob- 
lem. The hydrology of irrigation sup- 
plies is the same as for usual water 
supply for city or power if due considera- 
tion is given to the occurrence of peak 
flows in the stream to be sure they coin- 
cide with the irrigation season. This all 
sums up to the fact that hydrology plays 
an important part in the preliminary 
study of any irrigation plan. It indi- 
cates that hydrology is one of the im- 
portant studies in our irrigation prob- 
lems. 

Returning to our wells, usually the 
water can be obtained only by pumping. 
On many surface supplies the water has 
to be pumped. Frequently the same type 
of pumps are used for both. Hence 
pump theory and operation are impor- 
tant and necessary. The problems of 
pumping for irrigation are in general no 
different than for city supplies. 

After the water has been brought to the 
surface, it must be conveyed by means 
of pipes, flumes or channels. Certainly 
the design of these constitute hydraulic 
problems. In the channels frequently 
problems arise that may be called-pecu- 
liar to irrigation. In certain cases it is 
necessary to consider means of losing 
head through drops,. chutes, ete. The 
designs for problems of this type usually 
covered in advanced courses in hydraul- 
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ies, such as non-uniform flow in open 
channels. Problems of this type occur 
frequently enough to justify study of 
these structures, of the hydraulic jump, 


of energy dissipation, flow at and above 


critical velocities, ete. 

If the source of supply is surface water 
by gravity, then there are frequently 
dams of almost any type to be designed. 
These dams are no different from those 
used for storage for power, or for city 
supplies. In fact, frequently dams are 
multi purpose supplying both irrigation, 
power, navigation and perhaps flood 
control. 

The problem of storage is one of hy- 
drology. It is very important. The 
hydrological study of the project involves 
all the usual problems leading up to the 
design and operation of a storage reser- 
voir. Included in these is a study of loss 
of water by evaporation and seepage. 
Also studies should be made of loss of 
capacity by sedimentation and the pos- 
sible removal of it by density currents or 
other means. 

As the water is conveyed through the 
canals and diverted by weirs, gates or 
valves into small ditches, problems of 
design of these structures come up that 
are definitely peculiar to irrigation. 
Many of the designs that have been used 
are poor. For instance, some weir 
boxes filling a pipe line are so designed 
that the water spilling over the weir 
mechanically entrains so much air that an 
air and water mixture is carried into the 
pipes. The air frequently reduces the 
pipe capacity by forming in large bub- 
bles at high spots. In some cases where 
usual means of standpipe removal of 
air has been used, pipes have been 
broken by water hammer. Careful study 
of pipe design and the effects of water 
hammer are necessary. 

To be considered with the canal design 
is the problem of drainage of the seepage 
water. Much land is being lost by 


seepage raising the ground water level 
and bringing alkali to the surface. In 
fact, it has become almost stundard pro- 
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cedure to design drainage systems along 
with irrigation. 

Another matter to be considered, which 
is hardly hydraulic, but since it does 
affect the capacity of the canals, is put 
in here. That is the matter of wind 
erosion filling the canals. Study of wind 
transportation of dust is important. 

It is felt that the civil engineer is 
usually not much concerned with the de- 
sign of ditches on the farm. Perhaps 
this is because most ditches are plowed 
in and frequently changed. However, 
frequently some engineer help in the de- 
sign of these would be of help. 

If the water is applied by sprinklers, 
either portable or permanently installed 
systems, there is much room for good 
engineering study and design. The 
problem of pipe with many outlets from 
it leading to sprinklers, all of which are 
supposed to be at the same pressure, is 
one that is not a simple one in hydraulics. 
Many sprinkler systems are being sold 
by men not engineers and certainly not 
prepared to design them. Many of 
these have either failed or will, and fre- 
quently an engineer is called in to cor- 
rect the errors. 

Problems of measurement of flow are 
of interest in irrigation. Many irriga- 
tion men refuse to consider anything but 
the time honored weir and the weir table 
when frequently more modern and per- 
haps better methods are available. The 
study of means of water measurement is 
common to practically all engineering 
fields. 

Other problems occurring in irrigation 
work are seepage, drainage, evaporation, 
transpiration, ete. These, of course, are 
encountered elsewhere. 

I have endeavored to stay away from 
one problem which I do not feel is a 
hydraulic problem of irrigation. You 
will likely not agree. I do not feel that 
the engineer can spend much time on the 
water requirement of various crops, and 
of various soils, principally because these 
two items are specialties unto themselves. 
I rather believe that the engineer should 
take the estimates of the soils expert ant 
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of the plant pathologist for his water re- 
quirements. Another more practical rea- 
sn is that regardless of what figures 
these men use, when one allows for the 
possibility of rotation of crops, for the 
possibility of new crops requiring dif- 
ferent amounts of water, one usually 
fnds that he needs from 30 to 42 inches 
of water (ineluding rain) for crop pro- 
duction. This accompanied by the fact 
that the design of ditches, canals, ete., 
must be such that during the very dry 
periods one must frequently carry 150 
per cent of the average required forces 
the engineer to accept approximate fig- 
wes. On some projects the farmers draw 


their domestic water to fill cisterns early | 


in the spring and late in the fall from 
the ditches. As spraying has developed 
they have turned to the irrigation ditch 
for supplies of water for spraying. This 
has frequently caused the project to turn 
the water on long before the actual irri- 
gation season starts just to meet the new 
imigation needs. This use in turn calls 
for additional water which destroys the 
fine caleulations of the expert. I am 
not trying to belittle the work of the soils 
and plant man. Certainly I would neo 
more think of planning an irrigation 
project without consulting them than I 
would recommend the construction of a 
dam without consulting a geologist. 

This all may be summed up by saying 
that the hydraulic problems of irrigation 
are actually just hydraulic problems. 
They, with few exceptions, are those found 
almost anywhere. I do feel it would be 
well to point out in the course on the 
study of hydraulic problems how the 
problems fit into irrigation as well as 
other fields. 

I would like to add at this time that 
book companies are being asked for a 
simple short book on Irrigation Engi- 
neering. I have participated in this 
sport along with the rest of you. How- 
ever, common sense tells us that such a 
book is impossible. A book to cover 
completely what has been mentioned 


could neither be short nor simple. It. 


would likely be of several volumes in 
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length and by the time it is written, it 
would be out of date. 

If this idea is assumed to be true, then 
we must turn to recent literature to get 
our up-to-date information on many of 
these problems. With this in mind, I 
examined the last few volumes of the 
Transactions of the American Society of 
Civil Engineers to see just what has been 
published recently that would be of help. 
The following list is included. It is not 
intended to be comprehensive or exhaus- 
tive. It is just a list of articles appear- 
ing in one journal in about six or seven 
years. 


Flow in a Channel of Definite Roughness 
by Ralph Powell. Vol. 111 
The Mechanism of Energy Loss in Fluid 
Friction. Vol. 111 
Economical Canal Cross Sections 
by Streeter. 421, Vol. 110 
Flow Around Bends in Stable Channels 
by Mockmore. Vol. 109 
Hydraulic Jump in Sloping Channels 
by Kindsrater. Vol. 109 
Sedimentation in Reservoirs 
by Witzig. Vol. 109 
Effect of Turbulence on Sedimentation 
by W. E. Dobbins. Vol. 109 
Flow Characteristics at Rect. 
nel Junctions 
by Edward Taylor. Vol. 109 
Entrainment of Air in Flowing Water. 
Vol. 108 
Hydraulies—Coefficients of Velocity Distri- 
bution in Open Channel Flow 
by Eisenloder. Vol. 110 


Open Chan- 


Bibliographies—Meteorology and Flood 
Flows. Vol. 108 

Hydraulics of Sprinkling Systems for Irri- 
gation 


by Christiansen. Vol. 107 
Evaporation from a Free Water Surface 
by G. H. Hickox. Trans. Vol. 111. 
Bibliography, pg. 27. Vol. 111. Also 
discussions on this paper 
Transportation of Suspended Sediment by 
Water 
by Vito A. Vanoni. 1946. Vol. 1 
Storage and Unit Hydrograph 
by Clark. Vol. 110 
Flood Formulas Based on Drainage Basin 
Characteristics 
by H. B. Kemison and B. R. Colby. Vol. 
110 





Ground Water Problems 
(a) Source of Supply 
Utilization of Ground Water 
Storage in Stream System Develop- 
ment 
by Harold Conkling. Vol. 111 
Landslide Investigation and Correction 
by Forbes. Vol. 108 
Recharge and Depletion of Ground Water 
Supplies 
by McGuiness. Vol. 108 
Dams—Relief Wells for Dams and Levees 
Middlebrooks and Jervis. Vol. 112 


All are from the Transactions of the 
American Society of Civil Engineers. 

In closing let me restress this point. 
The solution of hydraulic problems of 
irrigation requires a good fundamental 
knowledge of mechanics, of fluid mechan- 
ics, of hydrology, and of advanced hy- 
draulices. A knowledge of these with 
mental alertness and engineering interest 
will make one capable of doing excellent 
work in irrigation. 

After this paper was completed, 
Arthur Davidson, U. S. Bureau of Ree- 
lamation, wrote to me, giving some sug- 
gestions from the standpoint of the 
Bureau. I feel his letter is important 
so am adding it on at the end exactly as 
he wrote it. 

“T am sure that you understand that 
in planning and administering a project 
of this size there are many special prob- 
lems of almost every kind and descrip- 
tion that would not ordinarily be en- 
countered on a small irrigation project. 
With that in mind I will try to give you 
a summary of some of the more common 
problems and types of work which we 
encounter and which are directly con- 
nected with hydraulics and irrigation: 


1, Basic Studies 

The student should, of course, have 
thorough training in the basic sciences 
and in fundamental engineering courses 
such as surveying, hydraulics, mechanics, 
and structural design. 


2. Hydraulics 

In addition to the normal course in 
hydraulics, special emphasis should be 
placed on the following: 
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a. Flow in pipe lines. 

b. Hydraulic gradient of pipe line 
flow, effect of valves and branches 
in pipe line. 

ec. Flow in open channels, lined and un. 
lined. 

d. Study of head losses such as those 
caused by entrance and exit to 
structures, losses in siphons, tunnels, 
turnouts, ete. 


3. Design of irrigation structures 
Such common structures as weirs, Par. 
shall flumes, orifices, turnouts, checks, 
siphons, tunnels, chutes, drops, should be 
studied from the hydraulic, structural, 
and construction point of view. Some 
consideration should also be given to the 
operation and maintenance factors af- 
fected by the designs of these structures. 
Construction costs should be given con- 
sideration as affected by form work. 


4. Special irrigation and hydraulic probd- 
lems 

a. Design of measuring devices to avoid 
excessive loss of head or excessive 
cost. These factors are particu 
larly important on the Columbia 
Basin Project because of the rela- 
tively flat terrain where unneces- 
sary loss of head results in the wast- 
ing of a strip of land adjacent to 
the canal. Also, due to the large 
discharge at delivery points, the 
measuring devices are quite large 
and excessive forming is sometimes 
required to obtain satisfactory hy- 
draulic properties. 

b. For efficient regulation in a canal 
system it is essential to have positive 
control in measurement of water 
passing down the canal. This means 
fluctuations in water surface due t0 
evaporation and other losses must 
not be permitted to have a governing 
effect on measurement of flow. It 
also means that the system must be 
provided with adequate wasteways 
and regulating basins so as to ob 
tain the desired regulation. 

ce. In operating an irrigation projet, 
weeds and debris that enter the canal 
system can cause serious trouble 
They pile up at structures such # 
bridges, wasteway gates, turnouls, 

ete., and may dam the canal aml 
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cause its failure. A system must be 
designed so as to permit free pass- 
age of weeds throughout the system 
and provisions must be made for 
flushing weeds down wasteways dur- 
ing the spring cleaning season. The 
weed problem is intimately related 
to the design of the irrigation sys- 
tem and design of structures in that 
system. 


a 


. High labor costs make it essential 
to carefully consider the cost of re- 
finements of design. Some such re- 
finements introduced to perfect hy- 
draulic conditions may not be 
practical or economical. The high 
labor costs also affect operation and 
maintenance and, where possible, the 
system must be designed with an 
eye towards minimum use of labor 
which means maximum use of auto- 
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matic devices and possible extra 
first cost in construction to avoid 
later costs in maintenance. Design 
of structures is standardized wher- 
ever possible to avoid excessive labor 
costs. For instance, canal sections 
are changed infrequently so that 
one lining machine can accomplish 
a maximum amount of work without 
alterations. Siphons and canals are 
designed with equal diameters so as 
to permit the continued use of 
siphon forms and tunnel lining 
equipment. 


e. Some consideration is given at pres- 
ent to standardization of small irri- 
gation structures for the purpose of 
using standardized forms for concrete 
work and also for possible precast- 
ing elements or entire structures in 
order to reduce the cost.’’ 


College Notes 


Lorin G. Miller, national authority in 
the field of heating and ventilation engi- 
neering, has been appointed dean of 
engineering of Michigan State College at 
Kast Lansing. He succeeds Dean Henry 
B. Dirks, retired. 

Miller’s appointment comes at a time 
when engineering assumes new impor- 
tance at Michigan State College. Three 
new buildings in the MSC expansion 
program, for agricultural and mechanical 
engineering, as well as physics and 
mathematics teaching and research, will 
make the school one of the most com- 


plete and modern engineering institutions 
in the country. 

Miller received his bachelor of science 
and bachelor of science electrical engi- 
neering degrees from Des Moines Univer- 
sity, and conducted advanced study at 
the Massachusetts Institute of Technol- 
ogy. He was employed three years by 
Western Electric Company, and taught 
on the engineering faculties of the Uni- 
versity of Wisconsin and Des Moines 
University. Miller came to Michigan 
State College as professor of mechanical 
engineering in 1929, and has served as 
head of that department from 1935 until 
his recent appointment as dean. 











A Method for Teaching Speech to Engineering 
Students* 


By O. J. DRAKE t 


Assistant Dean, New York University 


The speeches of the average practicing 
engineer stand indicted on six counts. 

(1) They don’t. seize attention at the 
outset, nor do they sustain interest as 
they continue. 

(2) They don’t state clearly the ground 
to be covered. 

(3) They don’t move forward to a pre- 
determined conclusion. 

(4) They aren’t phrased for easy lis- 
tening. 

(5) They are seldom more than mono- 
logues to the floor, out the window, to the 
ceiling, at the blackboard. 

(6) They don’t stop at the end. 

In short, whereas the holy trinity of 
public speaking is Audience, Subject, 
Speaker, the average engineer concerns 
himself with only one of these—the Sub- 
ject. That this indictment holds is the 
testimony of the engineer himself. As 
an undergraduate he returns from engi- 
neering society meetings complaining that 
he profited little from speeches which he 
was technically qualified to appreciate. 
As a graduate engineer he writes back to 
his dean recommending more training in 
objective speaking. Having failed too 
often to receive this in college, he turns to 
the more than well-attended courses in 
public speaking for adults. 

Our task is to quash this indictment 
against the engineer of tomorrow. In 


* Delivered before the Middle Atlantic 
Section, ASEE, December 6, 1947. 

t This report was prepared by the follow- 
ing members of the Speech Department, New 
York University: O. J. Drake, A. C. Busse, 
A. Coutts, E. McCarty, G. Sargent, and E. 
Thorlakson. 
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order to do this, it is necessary to estab- 
lish a philosophy of procedure. Here is 
our attempt to state that philosophy. 

A student cannot readily master the 
whole art and science of speech except by 
mastering the parts of the whole. That 
means analysis. Recognizing this, the 
beginning course may emphasize (1) the 
analysis of the speaker, (2) the analysis 
of the audience, (3) the analysis of the 
speech-content, or, (4) some combination 
of the first three. 

We believe we are right in concluding 
that the average freshman enters college 
with a reasonably effective kit of vocal 
and physical tools. So, instead of plac 
ing the emphasis upon the analysis of 
the tools that are involved in the art of 
speech, this emphasis should be placed 
upon the analysis of the audience and 
upon the analysis of the speech-content 
in relation to that audience. This, per- 
force, places the student in the role of 
objective participant in the solution of 
problems in human relations. In that 
role, the externals of his art of speech 
will then normally follow as the natural 
by-product of the student’s increasing 
skill. 

We think this viewpoint is significant 
enough to warrant restatement as fol- 
lows: The more the student identifies 
himself with the needs of his audience, 
the closer he comes to true objectivity im 
human relations; approaching true ob- 
jectivity, the student loses inordinate 
fear, he loses sophistry, and he is moti- 
vated to gain increased mastery of puf- 
posiveness, increased mastery in the 
selection of speech-material, increased 
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mastery in organizing speech-material 
md, as a by-product, he gains increased 
sill in the externals of the art of speech. 

In the College of Engineering at New 
York University, we have made an or- 
mnized attempt to carry out this phi- 
sophy. We intend to make clear to you 
What We Do and How We Do It. 

As a preliminary, we must tell you 
shat we do not teach primarily. We do 
wt approach public speaking through 
phonetics, the vocal elements of pitch, 
loudness, quality and timing, nor through 
the elements of bodily action such as pos- 
ture, movement and gesture. These 
channels, you understand, are the com- 
non pathways into the subject. Again, 
ye do not enter the study of public speak- 
ing through the fairly common practice 
of outlining subject-matter. 

How is the subject approached? First, 
the student is given an insight into the 
value of moral and intellectual integrity 
inhis role as an active participant in the 
objective solution of problems in human 
rlations. Second, it is impressed upon 
the student that a speech must be a pur- 
posive venture, with either instruction, 
enviction, or actuation as its end. 
Third, we deal with the student’s concern 
for his audience, an attitude best summed 
up in the word objectivity; the constant 
awareness of his audience, its pattern of 
behavior, its mood, its responsiveness at 
ay given moment. The students are 
constantly kept aware of the fact that 
their only reason for being on the plat- 
form is to obtain a pre-determined re- 
sponse from their audience. 

Are not moral and intellectual integrity 
the very foundations upon which effee- 
tive human relations must be built? But, 
fo quote Socrates, we still have among 
ws those who look upon public speaking 
#s the “Art of persuading a multitude 
about the justice or injustice of a cause 
without imparting any real instruction.” 
Do not authorities from the time of Aris- 
totle to the present assert that fifty per 
cent of the effectiveness of a speech de- 
tives from the speaker himself in the 
impression that the audience receives 


from his honesty, his courage, and his 
reasonableness? He cannot for long, 
in this country at least, make a favorable 
impression if he is a “fraud on his feet.” 
The advantage to the student of moral 
and intellectual integrity becomes obvious 
to him when he discovers he is able to 
stand up under the critical scrutiny of 
his classmates. He will therefore develop 
a healthier and a more objective attitude 
toward himself on the basis of work well 
done and the resultant favorable response 
from his audience. 

With that understanding, we can move 
on to the second consideration: A speech 
must be a purposive venture in human 
relations. 

May we attempt to reveal the signifi- 
cance of what is meant here by asking a 
simple question? If a speaker does not 
know what it is that he wishes to ac- 
complish, how can he accomplish it? 
Obvious as that concept is, the engineer 
does not readily carry over to his speak- 
ing from his practice of engineering, the 
principles of purposiveness which he em- 
ploys in his professional life. When, 
for example, he is asked to design a 
bridge, his first questions are very likely: 
“What is this bridge expected to accom- 
plish? Carry a railroad? Carry ve- 
hieular traffic? Carry pedestrian traffic? 
Or all of these? Again, where is this 
bridge to be built?” Only when he has 
the answers to such questions clearly in 
mind can he proceed with the matter of 
design. But, when the engineer faces the 
comparable task of designing a speech, 
he fails to ask himself: “What is this 
venture in speaking expected to accom- 
plish?” Hence, having begun without a 
clear purpose, no clear purpose is ac- 
complished. 

To moral and intellectual integrity and 
to purposiveness there must be added the 
third ingredient: Objectivity. If the 
student is taught the role of objectivity 
at the outset it will help him to avoid 
the dullness of the pedant and the windi- 
ness of the show-off. It will make of 
him a student of human behavior and a 
demonstrator of psychological principles. 





It will make him more considerate of 
other people’s opinions; alert and sensi- 
tive to audience reaction. Practicing ob- 
jectivity, he will discover that a speech 
is much more than ‘‘an essay on its hind 
legs.” He will discover that the rhythms 
of speech are the organically basic 
rhythms of living as exemplified in con- 
versation, not the rhythms of the printed 
word. Thus he learns that a composition 
submitted to you gentlemen in English, 
when masquerading as a speech, may 
well be the opiate of the audience that 
is forced to listen to it. 

The objective speaker constantly and 
keenly is aware of the interplay between 
himself and his audience. In fact, he 
seeks its collaboration. Like the good 
conversationalist, he will watch his 
listeners closely to find a challenge in 
their eye, encouragement in their ap- 
proval and in their nod of understanding. 
Because of this close rapport, the speaker 
constantly will be adapting his material 
to the needs of the listener. We believe 
with the eminently successful Harry 
Emerson Fosdick, that public speaking is 
a co-operative enterprise. And in order 
to be a successful co-operative enterprise, 
the speaker must be, above all things, 
objective. 

Thus far we have given you a general 
understanding of What We Do in the 
teaching of our courses in public speak- 
ing for engineering students. Because a 
discussion of delivery seems to fall as 
much into the eategory of What We Do 
as it does into the category of How We 
Do It, we propose now to say all that we 
believe necessary on the subject. 

The delivery aspects of a course in 
public speaking have suffered from a 
faulty approach. We are _ convinced 
that about 80 per cent of a student’s 
effectiveness in delivery is the direct re- 
sult of his desire to communicate with his 
listener. If he is a normal, healthy 
individual, his delivery will largely take 
eare of itself providing he learns what 
true objectivity means. This method of: 
obtaining effective delivery can be re- 
ferred to as a process of working from 
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the imside out. Does this engineering 
student have deep within him a compel- 
ling urge to be understood? Has he 
created in his mind and in his heart g 
burning desire to be believed? Does he 
earnestly want his listener to follow him 
in a proposed course of action? If the 
student can answer “yes” to these ques- 
tions, effective delivery is almost certain 
to result except in a few cases. Without 
this objective attitude on his part, the 
most beautiful voice and polished manner 
in the world become mere artifices. 

It is nevertheless true that many a 
well-informed student with a genuine 
urge to communicate, often fails. This 
is because over a period of years he has 
allowed poor speech habits to be built up 
and to stand in his way. Such a student 
becomes his own poorest critic. He can- 
not hear himself nor can he see himself 
as others hear and see him. He may 
have developed objectivity in respect to 
others but he finds it impossible to hold 
himself out at arm’s length and say, 
“Here am I.” This student must work 
with himself from the outside in and it 
is the day-by-day job of the instructor so 
to analyze and then encourage the student 
that he will replace poor habits with good 
ones. 

Let us now examine how we put these 
aims into action. There are two courses 
required of all engineering students at 
New York University. The first is a two- 
term, two-credit course for freshmen en- 
titled “Fundamentals of Speech.”  Reg- 
istration in each section is limited to 
twenty-six students. Here the speaker 
receives his fundamental training. The 
second course is required of all senior 
in aeronautical, administrative, civil 
electrical, and mechanical engineering # 
well as in engineering physics. It is not 
listed in the Department of Speech, bat 
rather in the offerings of the respective 
engineering departments under the title 
of “Engineering Reports and Technical 
Papers.” 

Beginning with the freshman cours, 
let us see how these are taught. 

If you could audit the first meeting o 
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the freshman course, you would hear the 
instructor explain the kind of material 
to be found in the textbook which the 
student is to purchase. And you would 
hear him explain why the material ap- 
pears in the sequence in which the stu- 
dent will find it. The textbook, which 
cannot be purchased on the open market, 
was created by co-operative efforts of 
the entire speech staff in democratic man- 
ner. It is utterly devoid of material 
which we do not teach primarily. Each 
chapter concludes with a precise state- 
ment regarding the succeeding assign- 
ment. Written assignments are made on 
tear-sheets taken from the book. 

Chapter I deals with three aspects of 
speech: perspective, philosophy, and 
objectivity. It deals with perspective so 
the student may know that, contrary to 
the old canard, talk is not cheap, talk is 
a vital foree for good or evil. It deals 
with philosophy so that the student may 
know when he meets again, on some fu- 
ture Thursday, the Joe Jones he hood- 
winked in a speech on some past Tuesday, 
he hasn’t even the same fair opportunity 
in his relations with Joe Jones that a 
total stranger would have. It deals with 
objectivity so the student will know why 
he should talk from the listener’s point 
of view; so that, whether the student is 
advancing the cause of human happiness 
or advancing the sale of an oil-burner, 
the following illustration of objectivity 
is a feeble approach indeed : 


“Mr. Suburban Home-Owner: Buy my 
oil-burner. Buy it because the commis- 
sion will be helpful to me. Buy it, too, 
80 that my sales’ team will win this week’s 
contest.” 


On the other hand, the following illus- 
tration of objectivity will likely produce 
a greater degree of success: 


“Mr. Suburban Home-Owner: Do you 
ever wish that you didn’t need to get up 
at six o’clock on a freezing morning to 
patter down through a cold house to the 
basement to stoke your furnace?” 
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Chapter II deals with purposiveness, 
the natural outcome of objectivity. In 
this chapter the student learns that the 
following would not be an acceptable 


speech purpose: 
“T want to talk about astronomy.” 


The following, time and audience con- 
sidered, might very well be an acceptable 
speech purpose: 


“T want to make my classmates under- 
stand that the exhibit on astronomy at 
the Hayden Planetarium is worth seeing.” 


Then the student learns that an accept- 
able speech purpose must be translated 
into a central idea involving how? And 
the answer might well be: 


_ “To get my classmates to understand 
that the exhibit on astronomy at the 
Hayden Planetarium is worth seeing, I 
shall deseribe for them the Planetarium’s 
Moon Show, then the Christmas Show 
and, finally, their End-of-the-World 
Show.” 


In Chapter III the student learns how 
to give substance to a main idea, a gen- 
erality, a proposition. Here he finds 
that an essay on its hind legs is the 
listener’s opiate and that what the listener 
wants and needs is explanatory facts, il- 
lustrations, and authoritative opinions. 

In Chapter IV the student finds out 
how to capture the attention of his lis- 
tener in one sentence, if necessary; how 
to capture the self-interest of his listeners 
in the second sentence, if necessary; how 
to lay out the central idea in a third 
sentence. The student learns that, as 
illustrated in the following, he can set 
the scene for the body of his speech in a 
very few brief sentences: 


Step 1 


“There is much more in the heavens 
than meets the eyes of the innocent.” 


Step 2 


“The very fact that you are in college 
is strong evidence that you men don’t 
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want to be innocents about even such 
fields as astronomy.” 


Step 3 
“A good way to find out a great deal 


about astronomy is to take in a show at - 


the Hayden Planetarium. To help you 
understand why that is so, permit me to 
describe for you the Planetarium’s Moon 
Show, then their Christmas Show and, 
finally, their End-of-the-World Show.” 

And when the student has mastered the 
fundamentals of introduction he goes on 
to master those of the conclusion; how to 
summarize when his speech seeks to give 
understanding; how to re-state vividly 
when his speech seeks to gain belief; how 
to emotionalize when his speech seeks to 
translate belief into action. 

In Chapter V the student learns how to 
make a new concept clear in terms of the 
listener’s present knowledge. And in 
Chapter VI he learns how to aid that 
process by the use of visual aids. Here, 
in the employment of visual aids, he 
learns where they should be used, how to 
prepare them for projection or direct 
display, how to introduce them in the 
context of the speech and how to dispose 
of them during delivery. 

In Chapter VII the student learns what 
means are necessary in order to convert 
a non-believer into a believer. In the 
following chapter he discovers how to in- 
duce a believer to act upon the basis of 
that belief. 

A final chapter, which contains exer- 
eises in self-analysis, considers delivery. 
Its chief point is that when a student is 
informed, objective, and eager to demon- 
strate the rightness of his speech pur- 
pose; when his speech is organized and 
supported properly and when it is 
phrased as listeners like it, then he has 
reduced his speaking hurdles to the mini- 
mum, to the one inescapable hurdle of 
fear, a hurdle which is never entirely 
removed but which becomes easier to leap 
with practice. 

So much for the freshman course which 
has been revealed here in general terms. 
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Now let’s see how the senior course is 
taught. 

In each section of this course, referred 
to previously, are two instructors; one 
from the pertinent department of engi- 
neering and one from the department of 
speech. The engineering instructor is 
responsible for approving or dis-approv- 
ing a student’s speech plan at least one 
week in advance of the speaking date, 
He likewise is responsible for criticizing 
the speech in class from the engineering 
point of view. The speech instructor has 
the burden of defending the much-abused 
rights of the listener on such matters as 
organization, phrasing, connective tissue, 
and the use of visual aids. 

The objectives and procedures are 
clearly laid out for the student, having 
been arrived at in democratic fashion 
through conference between the engineer- 
ing instructors and the speech instructors 
involved. 

At the first meeting of the senior 
course the entire speaking schedule for 
the full term is laid out; the textbook is 
assigned; the assignment for the second 
meeting is made. 

The textbook is, in fact, not a textbook 
in the ordinary sense of the term, but a 
set of mimeographed instructions dubbed 
“the bible’ and appearing under the 
title of “Preparing the Engineer's 
Speech.” It comprises directions, expla- 
nations and illustrations. It considers, 
in the sequence in which they occur in 
speech preparation, the six common com- 
plaints about the engineer’s public ad- 
dresses and offers eight remedies. “The 
bible” closes with a model engineering 
speech in skeletonized form together with 
explanatory marginal comments. 

At the second meeting of the course 
each student is required to submit a state- 
ment of a speech purpose of his own 
choosing but within the field of his engi- 
neering specialty. Together with the 
statement of speech purpose, the student 
includes a statement of the ground he 
proposes to cover and the arrangement 
of the main ideas he proposes to develop 
in the body of the speech. That and noth- 
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ing more. Thus the second meeting of 
the course is devoted to a critical analysis 
of the student’s speech plans and begins 
with those students who will be the 
geakers at the third meeting. 

Let’s say that Bill Brown’s is the first 
speech plan to be analyzed in the presence 
of the entire class. With the two in- 
sructors supplementing each other, 
Brown’s speech purpose is analyzed first. 
Does it show that Brown intends to give 
a mere rehash of what the majority of 
the class already know? Then it is 
thrown out as being unworthy of the 
listener’s attention. Does it show that 
Brown is attempting to cover too much 
ground for the time allotted? Then, in 
@-operation with Brown the scope is 
limited. When the speech purpose is 
deemed adequate, the instructors go on 
to consider how Brown plans to divide 
his subject for development in the body 
of the speech. When an organization is 
achieved that should enable Brown to 
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give effect to his speech purpose, the in- 
structors go on to the second student’s 
speech plan and so on for the remainder 
of the period. 

As a result of the several analyses con- 
ducted in that manner each of the stu- 
dents becomes better informed regarding 
proper subject matter and proper or- 
ganization for the listener’s sake. 

The engineering instructor and the in- 
structor in speech co-operate in criticism 
and the awarding of grades. This pro- 
cedure has been evolving for years and 
only now has culminated in the textbooks 
referred to previously. We are not satis- 
fied that an ideal has been reached but we 
will continue to strive toward that ideal 
each succeeding year. 

If this paper has served to make you 
want to examine your philosophy of pro- 
cedure in the same field in the common 
effort to make the engineer of tomorrow 
a more effective speaker, then our pur- 
pose has been fulfilled. 


College Notes 


Appointment of Julian W. Shields as 
chairman of the Department of Civil 
Engineering at the University of Dela- 
ware, replacing T. D. Mylrea, who is 
rlinquishing the chairmanship because 
of ill health, was announced by Dean 
David L. Arm. 

Dr. Shields, who has been professor of 
Theoretical and Applied Mechanics at 
Delaware since September, 1947, also is 
directing the University’s participation 
inthe research project on the state’s high- 


ways which was inaugurated this year 
jointly with the State Highway Depart- 
ment. <A 41-year-old native of Columbia, 
S. C., he was educated in schools there 
and at the University of South Carolina, 
where he graduated in 1928 as a civil 
engineer. Dr. Shields received his mas- 
ter’s and doctor’s degrees in civil engi- 
neering from Rensselaer Polytechnic In- 
stitute in 1934 and 1937, respectively. 
He also has studied at the University of 
Michigan. 
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The Role of Fundamental Research 


By F. M. DAWSON 


Vice President of the Society and Chairman of ECRC; Dean, College of Engineering, 
University of Iowa 


Research is born of curiosity. There is 
a strong element of research in the first 
steps a baby takes as it learns to walk. 
There was a very similar element of re- 
garch in man’s earliest civilizations, 
when he first used fire, wove cloth, and 
wilt shelters. No fixed philosophy guided 
this—there was only the vaguest accept- 
mee of a relation between cause and 
effect. 

It is important for us to distinguish be- 
tween this kind of research and that which 
ve propose to do in our own laboratories. 
For man’s early inventiveness was not 
very scientific. I liken it to what Dr. 
(. C. Furnas of Cornell University, in 
his new book on industrial research, calls 
‘xploratory research.” We sometimes 
all it the Edisonian approach, a kind 
of “try-it-and-see” system. 

This is not the kind of reaserch with 
vhich the Engineering College Research 
Council of the Society is concerned pri- 
marily. We know that there is more to be 
gined from a scientific approach; now we 
en are inclined to approach problems 
Mareas outside of technology through a 
wriation of what we call the “scientific 
method.” 

Qur scientifie approach to research is 
tosely related to our concept of funda- 
wental research, though the distinction 
tween fundamental and applied studies 
8somewhat different in nature. As re- 
warch activities are developed, members 
if the Engineering College Research 
Comneil realize more and more clearly 
hat applied research of a routine nature 
des not belong in educational labora- 
ries. But we are equally convinced that 
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the vital new information which will re- 
sult from fundamental research must 
originate largely from within educational 
institutions. 

Meanwhile, the word “research” has 
come to be on the public tongue in a way 
which no one of us could have anticipated 
before the war. Advertisers have opened 
its meaning to cover a multitude of sins, 
most of which are in the area which we 
choose to call “applied” research. As 
more and more Americans come to believe 
that research has been important in creat- 
ing many of the things they use, I think 
it is necessary that popular emphasis upon 
applied research be tempered with an 
understanding of the benefits and very 
real importance of the type of fundamen- 
tal research which we in colleges and uni- 
versities have done and are doing. 

This is, in reality, a two-fold problem: 


1. We must make every effort to define 
the meaning of “fundamental” research, 
as contrasted to “applied” research; and 
we must use extreme caution before we 
enter into projects which do not involve 
“fundamental” studies. 

2. We must give every emphasis we can, 
in our own thinking and in the public 
press, to the achievements and importance 
of fundamental engineering research such 
as we propose to undertake. : 


A program to attack both phases of this 
problem has been outlined for the Engi- 
neering College Research Council during 
the coming year. We believe it is an 
activity in which all members of the So- 
ciety have an active and vital interest. 











By ROBERT D. COGHILL 


Director of Research, Abbott Laboratories 


Introduction 


In writing today about the future of 
science, I will not have the presumption 
to attempt to predict the course it is 
going to take over the next ten or twenty 
years. That would seem to be folly, for 
who, in speaking of this topic in nineteen- 
thirty-eight, would have had the fore- 
sight to predict that ten years hence we 
would be expending as much time and ef- 
fort in the two fields, atomic energy and 
antibiotics, as is the case today? I ven- 
ture to say there would have been no one. 
I fear that the truth of the matter is 
that scientists do not, to a very large 
extent, determine their own destiny in this 
respect. Rather, it is forced upon them 
by the resurgence of much greater forces 
in the world about them, forces which are 
largely beyond their control. Had it not 
been for the intervention of World War 
II, for instance, we would neither be 
troubled today by the fear of atomic 
bombs, nor soothed with the thought of 
the availability of penicillin. Both of 
these accomplishments were born of the 
exigencies of war. Although both of them 
would probably have eventuated in the 
course of time, it was the tremendous fi- 
nancial backing which comes only in war- 
time, and the urge of necessity, which 
made them realities today. 

Therefore, it seems to me that, rather 
than to attempt prediction which I would 
probably blush to read ten years hence, 


* Presented at the ECRC General Session 
at the Annual Meeting, Austin, Texas, June 
16, 1948. Previously presented at the 90th 
Anniversary of the founding of Iowa State 
College, spring 1948. 


Future Aspects of Science* 


it is better that I try to point out to you 
as I see them, the nature and importang 
of some of the forces which are operating 
today in shaping the future direction of 
science. 


The Influence of the Source of Financial 
Support 


The first, and probably most important 
of these forces, is the source of financial 
support. This force has become of in- 
creasingly greater importance during the 
past ten or twenty years—for a variely 
of reasons. During its infancy and early 
life, seience was the avocation of members 
of the leisure classes. Not troubled by 
having to earn a living, they were the 
ones who had the time to think, and th 
resources for modest experimentation. 
Great discoveries were made by the used! 
very modest equipment. In fact, a major 
portion of our background of fundame- 
tal scientific knowledge is almost entire) 
the result of individual effort. It cank 
likened to the exploration of new lant 
great intellectual riches awaited the mm 
who was first there. In this conneetia, 
one of my old teachers frequently & 
moaned the fact that he had not been bon 
fifty years earlier, when so many wonée 
ful plums were there for the pickim 








As time goes on, however, the more eal 
reached plums are, for the most pif 
gathered in, and important progress coms 
only at the cost of greater effort. 
Science today is not what it was fifty# 
seventy-five years ago. To be sure, 
are still fields for individual effort, 
one man—or even a few men 
build and operate a cyclotron. It t 
physicists, engineers, and mathematiei 
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The development of a new antimalarial 
requires the combined effort of the syn- 
thetic organic chemist, the pharmacologist, 
and the parasitologist. To provide a new 
antibiotic, one must coordinate the efforts, 
among others, of the microbiologist, the 
biochemist, the pharmacologist, and the 
dinician. The point I wish to make is 
that most of our big research projects 
today are big in more than a scientific 
sense—they are big from an administra- 
tive and financial point of view. Charles 
Goodyear vulcanized the first rubber on 
his kitchen stove in New Haven, Con- 
necticut, and from that discovery have 
sprung several great industries, but com- 
pare the scale of his experimentation with 
the magnitude of synthetic rubber re- 
search during the last war! 

This. change from individual effort to 
organized research has brought up the 
problem of financial support. Research 
facilities have to be made available, equip- 
ment (much of it fantastically expensive) 
has to be provided, and salaries have to 
be paid. Science is no longer an avoca- 
tion. It has become a profession which 
provides a means of living for an in- 
qeasingly large minority of our popula- 
tion, and which directly or indirectly af- 
fects the life of everyone. 

Obviously, the financial support for the 
professional scientist determines, to a 
large extent, the direction of his efforts. 
A pharmaceutical house, for instance, does 
not employ men to develop better syn- 
thetic rubbers, nor does an electrical equip- 
ment company seek to discover new anti- 
biotices. The source and magnitude of 
financial support here, as elsewhere, dic- 
tates the field of research and the amount 
of effort to be expended in that field. 
The amount of support is, of course, 
toughly determinant of the results to be 
expected. It is therefore pertinent to 
look into the origin of this financial sup- 
port, and the radical changes which are 
taking place in this respect. 

There are today three chief sources of 
funds available, namely: endowments, in- 
, and government: 
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Endowments. The first of these sources 
includes all primary University funds as 
well as those of various Foundations. 
These private funds formerly supplied 
the chief financial support of scientific 
research. Under their operation the sci- 
entist was almost entirely free to travel 
in any direction he chose—to follow any 
leads, irrespective of their practical im- 
portance, which might eventuate in dis- 
coveries of fundamental import. There 
are well-known instances, of course, where 
a man’s scientific conclusions have had to 
be subjugated to the fancied economic 
and political welfare of his community, 
but by and large, science, under this type 
of backing, has progressed more or less 
untrammeled. Under this scheme of 
things, fundamental research has been en- 
couraged and science has enjoyed an 
orderly development over a broad front. 
This particular source of support, how- 
ever, is rapidly disappearing. Practice 
of the so-called “soak the rich” theory of 
taxation has almost completely dried up 
the reservoir of large gifts. A man who 
had a million dollar income twenty years 
ago could afford to give a hundred thou- 
sand dollars to a University or Founda- 
tion and have plenty left over with which 
to buy shoes, food, and yachts. Today, 
however, federal income taxes take about 
eight hundred and fifty thousand dollars 
of the million, and by the time a potential 
donor pays state income taxes, on the 
whole, he has virtually nothing left— 
certainly nothing to give away. On top 
of this, the inflation in the cost of labor 
and materials, which we are still experi- 
encing, has cut the effectiveness of pre- 
vious endowments to the point where they 
can now pay for only a fraction of the 
work which was previously possible. As 
a support of scientific work, threfore, we 
can look upon private grants as a factor 
of rapidly decreasing importance. With 
them goes the chief hope of a free and 
natural growth of science. The so-called 
“academic” research of the past, which 
has yielded so much of fundamental im- 
portance, will have to give way to a large 
extent to “directed” research,—“directed” 
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by virtue of the origin of its financial 
backing, for the ability to finance is the 
power to direct. 

Industry. With respect to the indus- 
trial support of science, little need be said. 
Industrial research has grown enormously 
over the past twenty-five years, and in- 
dustry is now one of the main supports of 
science and the scientist. Science in in- 
dustry, however, is, for the most part, 
not free and untrammeled. Most of the 
problems are of a practical nature and 
translatable into dollars within a reason- 
able period of time. It has to be this way. 
Otherwise, the company supporting the 
research would proceed to go bankrupt 
within a foreseeable future. Nevertheless, 
some large organizations—and they must 
necessarily be large—have been able to 
to foster a certain proportion of free 
fundamental research. This policy is to 
be commended, and will undoubtedly 
spread as forward-looking executives are 
educated to its necessity and desirability, 
and to their obligations to the community 
in this respect. Such “luxury” in in- 
dustrial research, however, will always 
have to come from organizations having a 
strong financial structure and large re- 
search departments. 

Another aspect of the industrial support 
of science is the fellowships and grants 
stemming from this source. Whereas 
many of these grants are necessarily di- 
rected into specific channels and prob- 
lems, a gratifyingly large number of them 
—among them our Abbott Post-War Fel- 
lowships—represent gifts to our univer- 
sities which can be used for the support 
of science at the discretion of the insti- 
tution, and have no strings attached. As 
such, they are helping to fill the gap left 
by the drying up of funds from private 
sources. 

Government. Support of science by 
the government can be divided into two 
categories. In the first place, we have 
the work being carried out in the many 
government laboratories themselves. Sec- 
ondly, there is available what amounts to 
a system of grants. The latter may best 
be exemplified by the allocation of United 
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States Department of Agriculture fund 
to the State Experiment Stations and ly 
the research grants and fellowships avail. 
able from the National Advisory Healj} 
Council, the Army and the Navy. 

First let us consider research in thy 
government’s own laboratories. I em 
speak from the heart on this subject, fir 
I was a research worker in the Depart 
ment of Agriculture for over six yean 
which included the period of the wa, 
This is the first chance since I left tm 
years ago (and may possibly be my last) 
to speak publicly on the subject of gov 
ernmental administration of research. Be 
fore going on, however, allow me to stat 
that I have the greatest respect for th 
scientific ability of the majority of th 
administrators and research men wilh 
whom I came in contact, and my forme 
colleagues are still among my very bet 
friends. Irrespective of their ability aml 
devotion to work, however, the fact m 
mains that they are carrying on unée 
many very great handicaps. I bring thi 
situation to your attention because iti 
first-class evidence for the thesis which! 
am trying to develop, namely, that th 
direction which research (science) is ti 
take will be controlled by the holders d 
the purse strings—in the case of govem 
mental research, Congress. 

The members of the appropriatiow 
committees and subcommittees in Cor 
gress are the real directors of governme 
tal research. This stems from the 
that each Bureau Chief must appetl 
yearly before the appropriate subcomm 
tee to obtain his next year’s funds. 1 
work of the past year and new projet 
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which a well-conceived and executed pm sage 
ect on lead and arsenic toxicity, one hat ed h 
ing important public health implicatia cba 
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sacrificed on June 30—prior to comp rh 
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Congressman, a fruit grower, was afi throug: 
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The next year’s appropriation for the 
yhole Bureau was accordingly made con- 
tingent upon the complete elimination of 
this project. What is a Bureau Chief to 
do? He has other work of value to carry 
on and an organization to hold together. 
Another weakness of congressional direc- 
tio of research is that pressure groups 
within Congress are able to force re- 
garch on projects having no scientific 
promise or justification. A Bureau Chief's 
most essential duty is to make as favor- 
able an impression as possible on the 
Committee, in order that his next year’s 
appropriation may be forthcoming. The 
result is well exemplified in the state- 
ment, known to me, which was recently 
made by an administrator to one next 
lower in rank. While turning down a 
newly proposed project, he said, “No, 
John. I know it’s a good project. 
But it is much better to have a poor proj- 
et that a Congressman can understand 
than a good one that he can’t understand.” 
Qne suggestion which merits the earnest 
attention of Congress, is to make appro- 
priations for research on a five or ten 
year basis—rather than for one year only 
—in order that an administrator may 
feel free to work on worthy long-term 
projects without fear of being cut. off 
before significant results are available. 
Fundamental work which may later lead 
to important practical applications is 
exceedingly difficult to explain and justify 
to a non-technical person, particularly 
when that person may be thinking pri- 
marily in terms of tax reduction or of cer- 
tain constituents’ pet projects or aver- 
sions. 

There are also other weaknesses in 
governmental research. Chief of these is 
the unfortunately low salary scale. A 
Congressman’s salary represents the 
maximum which a government scientist 
may hope to attain (except for a very 
few recent exceptions). Futhermore, the 
government employee is not, in general, 
allowed to enhance his income by con- 
sulting on the side, as do many Univer- 
sity professors. When one follows down 
through the many echelons of adminis- 
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trators, the actual research man in the 
laboratory, the scientist who produces the 
results, receives a salary which compares 
very poorly with what he could receive 
in industry. The result is that the bet- 
ter men, although fortunately not all of 
them, are constantly being lured away for 
an average of about twice what they were 
paid by the government. This leaves men 
of lower average quality to carry on. 
Secondly, travel allowances established 
by Congress are disgracefully low. Dur- 
ing my three years of extensive traveling 
on the penicillin project during the war 
—with only six dollars a day allowed to 
pay for my hotel, meals, taxis, tips, ete. 
—TI had to spend hundreds of dollars out 
of my own pocket, a pocket replenished 
by only a very modest salary. I was 
repaid by the satisfaction which came 
from the importance of the results which 
were achieved—but the continual financial 
drain did not add to the allure of my 
position. You can be assured that Con- 
gressmen travel on a much more liberal 
basis! Finally, government scientists 
have been so restricted by departmental 
regulations concerning attendance at 
meetings, that many good men have been 
unable to go to scientific meetings for 
years. Congressmen have never seemed 
to be able to understand the difference 
between a national scientific meeting and 
an American Legion Convention. In 
industry, we know that it pays good 
dollars to maintain a liberal policy in this 
respect, and to see that every senior 
research worker gets to at least one im- 
portant scientific meeting a year at com- 
pany expense. This policy would be of 
equal value to the government. These 
examples are further evidence of how 
administrative research policies—which 
to such a large extent determine the di- 
rection of science—are the results of the 
source of financial support. The quality 
of the men available for government po- 
sitions is directly related to the attrac- 
tiveness of the employment—and it is 
the quality of these men which determines 
the suecess of the research. Again, to 
make a constructive suggestion, every 
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effort should be made to remove the 
above cited shortcomings in our federal 
research system. 

With respect to the grants-in-aid ema- 
nating from governmental coffers, we 
are faced again with the fact that the 
research is directed into definite chan- 
nels which are dictated by the origin of 
the funds. The United States Depart- 
ment of Agriculture, through its Office 
of Experiment Stations, grants funds to 
the State Experiment Stations, but most 
of these grants are for specific projects. 
A certain proportion of the funds avail- 
able, however, are given directly to the 
Experiment Station without having any 
strings attached except, of course, that 
they are to be expended towards agri- 
cultural ends. The extent to which these 
funds can be used for the support of 
fundamental research is dependent upon 
the imagination and farsightedness of the 
administrator at the state level. 

Another very large souree of federal 
funds which are earmarked for research 
has been made available to the National 
Advisory Health Council. This com- 
mittee of the National Institute of 
Health, upon recommendation of the 
Study Sections which have been ap- 
pointed to advise in all the various fields 
of medicine and public health, grants 
financial support to individual projects 
in amounts ranging from several hundred 
to as much as a hundred thousand dollars 
per grant. This money goes almost en- 
tirely to the universities, and there are 
virtually no strings attached. It is to- 
day our best assurance of the continu- 
ance of fundamental research in the field 
of the medical sciences. Problems are 
conceived by the university scientists, 
who write up projects and present them 
to the appropriate Study Sections with 
their requests for aid. The members of 
the Study Sections, all scientists, must 
sift these applications and try to pick 
the most promising—for there are not 
sufficient funds to take care of all. 
Medical scientists are relatively free to 
follow their own ideas. The future di- 
rection of medical science is thus limited 
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only by the amount of funds available 
and guided by the judgment of the seigp. 
tists—leaders in their respective fields— 
who go to make up the Study Section 
A recent article in Science indicates thy 
the Navy also expends large sums of 
money in much the same way. (I a 
not familiar with Army practice.) (f 
the many forms of federal support of 
research, this system seems to be work 
ing the best and offering the most 
promise. 


The Influence of World Politics 


The other great influence on the futur 
direction of science is that of world pol- 
ties. This factor, however, is very closely 
related to the one which I have just dis 
cussed—and, in a sense, inseparable 
from it. 

Much as we hate to admit it, I believe 
that it has gradually dawned upon mos 
of us that the war we have just fought— 
supposedly for the elimination of the 
aggressor nations—was not completely 
successful in that respect. There ye 
remains one nation which by its every 
action and word is obviously committed 
to a policy of world domination. It 
methods of action, its complete disregari 
of the value of the life and liberty of th 
individual, and its insidious fomenting 
of strife in the national life of other m 
tions, stamps it as no whit better tha 
the Nazi Germany of Hitler. One afte 
another of its weaker neighbors hs 
been swallowed up. Czecho-Slovakia was, 
only recently, the latest victim. Sear 
danavia may well be the next on the list 
As advocated by Hitler in Mein Kampf, 
the screw is being tightened a quarter 
of a turn at a time—never enough 
arouse overt action on the part of a ft 
ture victim, never enough to provokes 
concerted attack on the part of other 
—but its progress is inexorable. 

What can one do about such a stated 
affairs? An individual afflicted will 
paranoia and a persecution complex & 
a difficult enough problem to handle 
When a powerful nation becomes # 
diseased, it is an almost impossible situ 
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tion. As I see it, the only thing which 
can be done is to prepare ourselves for 
the worst—and prepare ourselves in no 
meonvincing manner. I doubt whether 
history can produce a single example 
wherein unpreparedness has saved a na- 
tion from an aggressor. The plight of 
an almost completely unprepared Eng- 
land in 1939 is still fresh in our minds. 
Here, as always, unpreparedness was 
merely an invitation to aggression. In 
spite of this, we still have our political 
ostriches who believe that we can evade 
danger by ignoring it—or by calling it 
by some other name. 

The chief difficulty in becoming pre- 
pared is the completeness which is nec- 
esary for effectiveness. The most com- 
pelling example of this with which I am 
familiar relates to the place of gas war- 
fare during the recent world conflict. 
Germany had it ready for use, as did 
Japan, but neither employed it against 
our troops. Italy used it against the 
Ethiopians, who were powerless to re- 
taliate, but not against us. The reason 
for the failure to employ this weapon of 
warfare on the part of our enemies was 
just one—they knew that we had the 
munitions on hand to retaliate on a ten- 
fold scale. This is a beautiful example 
in which complete preparedness staved 
off attack by a specific weapon. 

I firmly believe that this extent of 
preparedness is our greatest insurance 
for peace and freedom from aggression 
in the years to come. We must have the 
most and the best airplanes. Our lead 
in the field of atomic weapons must be 
maintained at all cost. We must have 
the best available of the machines of war, 
as well as the factories to produce them 
and the necessary raw materials. Never 
again must we be caught without the 
“mbbers” and the “tins” and the “qui- 
nines” that are necessary for an economy 
Which is self-sufficient within the area of 
effectiveness of our naval and air forces. 
Biological warfare, abhorent and fearful 
as the thought may be, must be developed 
to its fullest extent, in order that our po- 
tential of action in this respect may save 
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us from attack by just this weapon— 
reasoning from the recent history of poi- 
son gas which I have just related. Pre- 
paredness on such a scale in so many 
fields is a truly stupendous undertaking. 
It is undoubtedly the most important 
task facing western science and scientists 
today if we propose to survive as a na- 
tion and as a society of free men. 

An important aspect of a preparedness 
program of this type and scope is a 
purely educational one. We will need 
men and more men—and they can be 
masculine or feminine. We will need 
technicians, research assistants, senior sci- 
entists, engineers, and scientific adminis- 
trators to man our research laboratories, 
factories, and proving grounds. These 
men will need sound fundamental train- 
ing, and this educational effort will have 
to encompass all of the fields of science. 
These men will have to be, more than 
ever before, cooperative and easy to 
work with—for most projects of the fu- 
ture, as I have pointed out above, will be 
large and depend for success on effective 
teamwork. This factor of size also means 
that our future scientists should be 
trained adequately in the art of writing 
an understandable report, an accomplish- 
ment which many of the young scientists 
of today do not possess. All of this 
training is the function of our great edu- 
cational institutions such as those which 
you represent. The effective scientific 
education of your students and the fun- 
damental research activities of your 
faculties will be the cornerstones upon 
which will rest the future of science in the 
United States. Educators and scientists 
may not be able to determine the future 
direction of science, but they most cer- 
tainly can determine its quality. 

To return to my thesis—the future di- 
rection of science—I have tried to indi- 
cate how world affairs exert a most pow- 
erful influence on that direction. Over 
the near future, the preparedness motif 
must be dominant. From this effort will 
result much of value to a peaceful world. 
Research directed toward an atomic bomb 
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has already promised us atomic energy 
and the availability of radioactive ma- 
terials for medical research and possible 
clinical use. Commercial aviation will be 
benefited by the quest for better bombers. 
Research on biological warfare will un- 
doubtedly yield effective methods of 
treatment for hitherto unconquered dis- 
eases. The effort will, in short, not be a 
total loss. Nevertheless, one cannot help 
but bemoan the tremendous waste of 
otherwise useful talent which is thus oc- 
easioned by a power-hungry dictatorship. 

There is one more point. Until now I 
seem to have made the tacit assumption 
that the future direction of science will 
be determined in the United States. I do 
not mean to imply this. The fact re- 
mains, however, that the same factors 
which are operating in this country, those 
factors which I have discussed today, are 
operating the world over. Science in 
England and Russia is under the same 
restraints as I have just described as 
operating in our own country. 


Summary 


In conclusion, I would like to sum- 
marize for you the general tenor of my 
thoughts relative to the future direction 
of research. I have elaborated on some 
of them in detail, and may have obscured 
their implications. Let us take these last 
few minutes to try to see the forest rather 
than the trees. 

It is my thought that the time is now 
well past when scientists determine the 
path for the future of science. From a 
stage of individual effort occasioned by 
the comparative infancy of science—a 
stage in which scientific workers were 
supported by private funds—science has 
expanded in its breadth and application 
to the point where most projects are now 
necessarily large. This period of a 
growth which required ever increasing 
financial support has been concurrent 
with the development of economic condi- 
tions which have to a large extent dried 
up private sources of financial aid and 
rendered existing endowments only par- 


tially effective. This has thrown the 
financial support of science increasingly 
into the arms of industry and gover. 
ment. The effect of this trend has heey 
to influence the direction of research into 
those specific channels for which funds 
have been made _ available—generally 
quite practical in nature. This has ip 
turn served to dry up our efforts in pur 
fundamental science—the touchstone for 
important developments of the future, 

The time is now upon us when, to an 
ever-increasing extent, the financial sup- 
port of science will come from the gov. 
ernment. Inasmuch as this involves the 
appropriation of funds by congressional 
action, it is our legislators and politicians 
who will, to the greatest extent, determine 
not only the direction science will take 
but also its momentum, for speeifie 
amounts of money are always appropri- 
ated for specific purposes. 

Finally, the political situation in the 
world as a whole will be a most impor 
tant determining factor in the minds of 
legislators. Science encompasses very 
many fields of action. The direction of 
science is in reality the summation of all 
of the vectors which go to make up the 
whole. In times of international politi- 
eal stress, a legislator will think in terms 
of national defense. When we are lulled 
into a sense of security, national defense 
will undoubtedly be sidetracked in favor 
of other fields. To be sure, politicians 
will on oceasion ask our scientists for 
advice, but they do not always take such 
advice, as witnessed by the intrigue i 
connection with the National Science 
Youndation legislation. 

When everything is taken into cor 
sideration, it is my belief that the inter 
dependent factors of research financing, 
world polities, and legislative authority 
will be the greatest influences in de 
termining the future direction of science 
We scientists may fight the currenls 
which appear unfavorable to us, but 2 
the long run we will find ourselves ent 
ing up where the tides of economic ani 
political forces carry us. 
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Introduction 


The increased activity of many govern- 
mental agencies in scientific research and 
development in recent times has made the 
Federal Government the largest single 
amployer of scientific and engineering 
talent in the country. Recent statistics + 
show that 30,000 scientists are employed 
insome 64 separate research agencies and 
mits in the Federal Government. Uni- 
versities employ 50,000 scientists and in- 
dustrial laboratories employ 57,000. 

Expansion of research programs in all 
fields and the cutback in college enroll- 
nent during the war have created a serious 
shortage of properly trained scientific 
workers, as was so graphically pointed 
out by M. H. Trytten 2: * and others.* 

In certain service laboratories where 
shifting interest requires a flexible and 
versatile staff the shortage has been espe- 


*Prepared for presentation at the Fifty- 
Sixth Annual Meeting (Austin, Texas), 
American Society for Engineering Educa- 
tion, Third General Session—June 17, 1948, 
sponsored by the Engineering College Ad- 
ministrative Council. 
18teelman, John R., ‘‘A Program for the 
Nation,’’ Science and Public Policy, Vol. 1, 
August 27, 1947. 

*Trytten, M. H., ‘‘The Impending Scear- 
tity of Scientific Personnel,’’? The Scientific 
Monthly, January 1945. 

’Trytten, M. H., ‘‘The Availability of 
Technically Trained Men,’’ Chemical and 
Engineering News, Vol. 24, pp. 1656-9, June 
25, 1946. 

*Steelman, John R., ‘‘ Administration for 
Research,’’ Science and Public Policy, Vol. 
3, October 4, 1947. 
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cially serious. Efforts to cope with this 
problem have brought into sharp focus the 
responsibility of research management to 
train, retrain, and to develop their pro- 
fessional personnel for most effective utili- 
zation. As early as 1943 the Naval Ord- 
nance Laboratory (NOL) and the Naval 
Research Laboratory (NRL) launched a 
program for the professional development 
of their employees which has since spread 
to other agencies in the Washington area. 
The suecesss of the scientist training pro- 
gram in this area has stimulated further 
interest in similar programs in other parts 
of the country. 

It is the purpose of this paper to in- 
troduce the members of this Society to 
the literature and philosophy regarding 
the employment of scientists in the Gov- 
ernment, and also to point out the scope 
of those parts of the professional develop- 
ment program which involve cooperation 
with educational institutions, without 
whose aid some of the objectives would be’ 


' difficult to achieve. 


The Scientist and Civil Service 


The advancement of Science, Tech- 
nology, and Education has always. been a 
legitimate interest and often, indeed, a 
responsibility of the Federal Govern- 
ment. Evidence of this responsibility is 
to be found in the existence of certain 
governmental establishments, among which 
are: The National Bureau of Standards, 
The Patent Office, The National Academy 
of Sciences, The Department of Agri- 
eulture and its Graduate School, The 
Publie Health Service, The Land Grant 
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Colleges, The U. S. Office of Education, 
and, more recently, The Atomic Energy 
Commission. 

The general interest of the government 
in these matters, motivated by a desire to 
provide a more abundant life, has, since 
Pearl Harbor, turned into a grave re- 
sponsibility out of sheer necessity to pre- 
serve our democratic way of life. In 
some quarters the Federal Government 
has taken on responsibilities in research 
which are staggering when measured by 

' prewar standards. The magnitude of the 
research program of the government and 
of industry has been treated fully in a 
number of well known reports.*-® 

The problem of supplying a sufficient 
number of trained scientific workers to 
meet the research and technological needs 
of the country is presently engaging the 
attention of educators, research adminis- 
trators, and the executive and legislative 
branches of our government. The efforts 
of the Congress to establish the National 
Science Foundation last year are well 
known to any School Administrator. 
This is especially true of the A.S.E.E. 
because of the activity of its Joint Commit- 
tee on Federal Legislation, which is help- 
ing insure proper emphasis on the in- 
terest of engineers in this piece of legis- 
lation. A great deal remains to be done 
in this field before either the colleges or 
the research establishments can feel at 
ease. 


5 Smyth, H. D., ‘‘A General Account of 
the Development of Methods of Using 
Atomic Energy for Military Purposes under 
the Auspices of the United States Govern- 
ment,’’ 1940-1945, Superintendent of Docu- 
ments, Washington 25, D. C. 

6 Bush, Vannevar, ‘‘Science the Endless 
Frontier,’’ a report to the President on a 
Program for Postwar Scientific Research, 
Superintendent of Documents, July 1945. 

7Steelman, John R., ‘‘The Federal Re- 
search Program,’’ Science and Public Policy, 
Vol. 2, September 27, 1947. 

8 Graf, J. E., ‘‘ National Responsibility for 
Research,’’ Journal of Washington Academy 
of Sciences, Vol. 36, pp. 101-10, April 15, 
1946. 
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There is ample evidence that if the 
Government is to compete for such map. 
power as exists, it must take decided 
steps to make government employment 
more attractive on as many counts as pos 
sible. It is in this connection that el 
leges can help the Laboratories by offer. 
ing opportunities for academic advange. 
ment for the younger members, and vital 
academic contact for the more matur 
scientists. These areas of cooperation 
will be elaborated upon later. 

A prime requirement for cooperation 
between parties is mutual understanding, 
which is based largely upon knowledge, 
though wisdom is equally important. We 
of the Government Laboratories are per- 
haps in an advantageous position in on 
respect. Many of our number have ben 
your colleagues, and, in addition, ther 
does exist a wealth of literature pertain- 
ing to the philosophy, pedagogy, and ai- 
ministration of universities and colleges 
On the other hand, the paucity of inform. 
tion available to the public on opportui- 
ties for scientists and engineers in the 
Government was, until recently, such that 
it gave the administrators of Government 
Laboratories deep concern. This problem 
was made the more serious by widely 
prevalent misconceptions about and prij- 
udices against federal service. 

An encouraging, though moderate, 
amount of progress has been made te 
cently in the enlightenment of the public 
on the true nature of employment in the 
Government, especially as it relates to 
scientists and engineers. A substantial 
start in this direction was the publication 
of a special issue of the Journal of Ap 
plied Physics in 1944 on “Research in the 
Navy.” This was followed by a succe 
sion of papers by Capt. W. G. Schindler, 
U.S.N., L. B. Loeb, R. D. Bennett, B 
Weller, and Rear Admiral Harold @ 
Bowen. 

The Department of the Army, too, 8 
concerned with reaching collegiate ani 
academic audiences through the Engines 
ing College Research Council of the AS 
E.E. and other professional societiés 
The Army’s research program is now @ 
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record in the Army Day Review and in 
the Research and Development Programs 
published annually by the General Staff 
of the Department of the Army. 

To return for a moment to the earlier 
papers cited it should not be supposed 
that these papers gilded the proverbial 
lily—on the contrary they treated both 
the disadvantages, as well as the advan- 
tages, of working for the Government. 
They attacked the problem with such 
candor and sincerity as to command the 
attention, interest, and active cooperation 
of the Civil Service Commission. Some 
industrial research administrators have 
been equally forthright in their positions 
regarding the character of government 
service. 

It is to the everlasting credit of our 
democratic system that as soon as the 
Civil Service Commission was confronted 
with the problems which faced the ad- 
ministrators of governmental research es- 
tablishments, machinery was set up to 
study and recommend solutions. The 
Commission itself has taken a “courageous 
forward position” and some results are 
evident already. For example, the $10,- 
000 ceiling has been removed for a limited 
number of persons; the Advisory Com- 
mittee on Scientific Personnel to advise 
the Commission on scientific personnel 
matters has been established; “qualify- 
ing” and “examining” by research admin- 
istrators familiar with the problem have 
been decentralized; and joint College- 
Federal Service Councils have been es- 
tablished in the various Civil Service Re- 
gions to acquaint the local colleges with 
the research programs in progress in the 
federal establishments in their area. 

The first College-Federal Service Coun- 
cil was organized in 1946 by the Denver 
Regional Office of the Civil Service Com- 
mission. Its first meeting was attended 


by 21 federal agencies and 11 colleges 
from the states of Wyoming, Utah, Colo- 
rado, and New Mexico. We feel certain 
that the overall research programs of the 
federal research establishments can pro- 
Vide a real and sufficient challenge to both 
teachers and students to make information 
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on such programs worth pursuing on the 
part of the colleges. For the federal 
agencies this exchange of information 
represents one of the best avenues for 
mutual understanding. Unless I am very 
much mistaken you will not need to ask 
twice for such information. I am sure 
that the A.S.E.E. Committee on Rela- 
tions with Federal Research Agencies is 
already participating in this type of co- 
operation. 

A share of the credit for the brighter 
outlook for scientists in the Government 
is due to the Advisory Committee on 
Scientific Personnel, an inter-departmen- 
tal group of high level scientist-adminis- 
trators in the Washington area. Since 
1946 the A.C.S.P. has been advising the 
Civil Service Commission “regarding 
methods and means for facilitating the 
selection, training, advancement, retention, 
and recognition of performance of su- 
perior scientific and technical personnel 
in the physical and biological scientific 
work of the Federal Government.” The 
A.C.S.P. is made up of one representa- 
tive from each of the Departments of the 
Army, Navy, Interior, Agriculture, and 
Commerce; the Federal Security Agency; 
and the National Research Council. 

Wider representation is achieved in the 
two sub-committees, the Auxiliary Com- 
mittee on Policy which deals with per- 
sonnel problems, and the Auxiliary Com- 
mittee on Training (called the Science 
Training Group), which has served as a 
clearing house for information on gradu- 
ate training problems and opportunities 
in the government service. Space does 
not permit a full treatment of the con- 
tributions of these committees. That has 
been done adequately elsewhere. 


The Navy and Professional Development 


It is hardly necessary for me to men- 
tion to this audience the important role 
which the Office of Naval Research is 
playing in promoting basie research in 
this country and in other countries. I 
am sure all of you have heard of and 
many of you are cosignators of ONR 
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contracts. In fact, it is not unusual nowa- 
days to hear that Professor “So and So” 
has arrived from Paris or London to 
obtain an ONR contract. I shall not 
dwell on these research contracts because 
the title of this paper is not “Coopera- 
tion in Research.” 

Two ONR contracts do have a distinct 
and important bearing on our central 
theme. But first a few words about the 
office which negotiated these contracts. 
The Navy Department was the first agency 
of the Government to establish a special 
staff to concern itself with the problems 
of scientific personnel. This staff, known 
as the Scientific Personnel Division, Of- 
fice of Naval Research, has performed 
extensive service in furthering and sup- 
porting the programs of the A.C.S.P. and 
the S.T.G., in drafting a Navy policy on 
professional development, in providing 
“expert” service and advice to outlying 
Naval activities regarding professional de- 
velopment programs, and in creating and 
guiding a number of ONR contracts with 
the American Council on Education. 

One of these contracts with the Ameri- 
ean Council on Education is on In-Service 
Graduate Education. In the words of the 
special consulting group called in on this 
project, “The purpose of the proposed 
research study is to develop plans for co- 
operative arangements between the Navy, 
institutions of higher education, and other 
educational and research groups of sci- 
entists” (the word “scientists” is intended 
to include professional workers in fields of 
engineering and “pure” science) “which 
will provide opportunity for every sci- 
entist in the Navy and every sub-profes- 
sional employee . . . of the Navy to con- 
tinue and extend his professional devel- 
opment.” The research projects which 
were suggested are as follows: 


I. Determination of Science Education 
Needs in Naval] Establishments. 

II. Survey of Past Experience, Pres- 
ent Practices, and Current Think- 
ing in Respect to the Professional 
Development of Scientific Persen- 
nel. 
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III. Survey of University Policies oq 

Participation in the Nayy’s Edy. 

cational Programs. 

Suggestions for a Navy-Wide Py. 

gram for the Professional Growth 

of Scientists and Engineers. 

V. What Should be Taught to Ep. 

courage Creative Thinking? 

A Pilot Program of Science Edp. 

cation. 

VII. Evaluation of the Pilot Program 

VIII. Technique for Making the Pr. 
gram of Professional Development 
Known to Naval Scientists and 
Engineers. 


IV. 


VI. 


Another contract on Scientific Resourees 
had an equally eminent group of con- 
sultants. The list of proposed research 
projects on this contract is both imposing 
and inspiring. It includes: 


I. Effect of Selective Service on Sei- 
entific Manpower. 

II. Analysis of Requirements ef Naval 

Establishments for Engineers and 

Scientists. 

An Analysis of the Present and 

Potential Supply of Engineers, 

Scientists, and Sub-Professional 

Personnel. 

Evaluation of Civil Service Pro- 

cedures and Regulations and their 

Effect upon the Procurement of 

Scientists and Engineers. 

V. Sources of Supply of Professional 

Personnel. 

Pilot Recruitment Program. 

Interchange of Personnel with Uni- 

versities and Industries. 

A Study of Factors Conducive to 

Effective Work by Navy Scientific 

Personnel. 

. Untapped Sources of Manpower. 

X. Placement of Research to Increase 
the Supply of Trained Researeh 
Workers. 


pa 


av: 


VI. 
VIl. 


VIII. 


Although the projects are set up if 
terms of Navy needs, it is patent that 
most of these research projects could 
provide vital information for all types of 
research and development establishments, 
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governmental or otherwise. That the task 
outlined above is a great one is clear, as 
js also the fact that it is a type of re- 
search long overdue. In this area too, 
I venture to say, you are at liberty to lend 
your cooperation. 

One more word, if I may, about this 
type of research. The Civil Service Com- 
mission has recently completed a mod- 
erate scale experimental testing program 
designed to develop valid tests to be used 
in the selection of engineers, physicists, 
and chemists for research positions. The 
American Institute for Research is pres- 
ently conducting a study to obtain objec- 
tive evidence of what it takes to be a good 
research worker. The Naval Ordnance 
laboratory, in striving for a most ef- 
fective group, has cooperated in both of 
the above studies as have other agencies 
like the National Bureau of Standards 
and the Army Air Forces installation at 
Wright Field, Ohio. The time devoted to 
such tests is proof that the problem of 
staffing governmental laboratories with 
eempetent personnel is considered to be 
vital. 


Industrial Practice 


Before we turn to the detailed areas of 
cooperation it may be of interest to con- 
sider the attitude of industry in this mat- 
ter. There has been in recent years an 
evident increased recognition of responsi- 
bility of employers for the continued 
“general education” of their employees. 
This fact applies not only to the large 
“hard goods” industries with which Engi- 
neering Colleges are familiar, but to the 
“soft goods” and other establishments as 
well. Among the former are to be found 
Bell Telephone Laboratories (“Out of 
Hours Courses”), Westinghouse Electric 
Company (“Graduate Study”), General 
Electrie Company (“Test” and Advanced 
Engineering Courses), Ford Motor Com- 
pany (Dearborn Institute), General Mo- 
ters Corporation (General Motors In- 
stitute), Minneapolis Honeywell Regu- 
lator Company, Bendix Radio, R.C.A., 
Sylvania Electric Products, Ine., Alumi- 
num Company of America, Boeing Air- 
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eraft Company, Blaw-Knox Corporation, 
Carnegie-Illinois Steel Corporation, Cat- 
erpillar Tractor Company, Mesta Machine 
Company, North American Aviation, Inc., 
and Eastman Kodak. 

To this imposing list should be added 
Botany Worsted Mills, Johnson and John- 
son, Merck and Company, International 
Business Machines, Forstmann Woolen 
Company, E. R. Squibb, The Metropolitan 
Life Insurance Company, American Vis- 
cose Corporation, General Mills, Ine., 
Joseph E. Seagram and Sons, Ine., and 
others. 

In general the former group of indus- 
tries is concerned either with on-the-job 
technical training or graduate engineer- 
ing edueation closely allied with their 
major work. In the ease of the latter 
group, however, there exists a strong phi- 
losophy that in the general develop- 
ment of human resources lies the solution 
to the economic, labor, and social head- 
aches facing industry today. Some re- 
sponsible leaders in labor and manage- 
ment feel that much of the labor unrest 
in our country in recent years arises from 
insufficient satisfaction received by work- 
ers from their jobs. Too few workers 
appreciate the dignity of human labor or 
take pride in craftsmanship in these mass- 
production times. There is doubt, in my 
mind at least, that the Engineering Col- 
leges put sufficient stress on the dignity 
of human labor. 

The attitude toward “general educa- 
tion” which is growing today is reflected 
in the policy sponsored by Fred Willkie 
of the Seagram Company, as reported in 
Readers’ Digest for October 1946, in part, 
as follows: 


An arrangement with the University of 
Louisville makes it possible to set up any 
course ten men demand. Payment is on the 
basis of grades. If a student recives an A, 
Seagram pays all the costs; for a B—three- 
fourths payment is made; for a C—half. 
Under this system ten men have obtained 
doctorates, and 25 their master’s degrees, 
virtually without cost. . . . It doesn’t matter 
to Mr. Willkie what they study. He be- 
lieves the more you know, the wider -your 
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world, the more you get out of life. ‘‘You 
can’t keep people alive by giving them ping 
pong and quoits,’’ Mr. Willkie said. ‘‘ Educa- 
tion is the only way to refresh and replenish 
them.’? 


Other typical professional development 
practices of industry include partial pay- 
ment of membership fees in engineering 
or management societies, partial reim- 
bursement for personal subscription to 
technical and trade magazines, lending 
library facilities, book review service, ete. 

There is little likelihood that the Gov- 
ernment can or should adopt such a “gen- 
eral education” philosophy for scientific 
personnel in these times of extreme short- 
age. It is recognized, however, that some 
reward over and above salaries is needed 
for sub-professional, clerical, and other 
workers. In the Washington area this 
need has been filled partially by the 
United States Department of Agriculture 
Graduate School.* 

But the general problem of adult edu- 
cation has been too long neglected by the 
colleges. Evening engineering courses are 
on the increase, but the broader problem 
represents an opportunity for coopera- 
tion in a vast field virtually untouched. 


Graduate Study in the Washington Area 


Washington has been growing steadily 
as a center of scientific research and de- 
velopment. In fact, its laboratories may 
soon “eclipse its law factors.” This area 
is also rich in Universities, but until 1943 
only one of these, George Washington 
University, catered to the educational 
needs of degree-seeking employed engi- 
neers and scientists by offering courses 
“on campus” in the evening. These facili- 
ties, good as they were, did not meet the 
needs of many of our Laboratory engi- 


*The U.S.D.A. Graduate School was es- 
tablished in 1921, self-supporting, non-profit, 
non-degree granting, and though its chief 
purpose is to stimulate, encourage, and pro- 
vide training after employment in the Gov- 
ernment, many of its courses have been 
subsequently accredited at colleges and uni- 
versities. 
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neers. The reasons were many. A 
wartime work day, uncertainty of 
sonal plans, draft boards, lack of 
quate transportation, and preoccupat 
with wartime problems, all mili 
against a large number of registrati 
for evening courses at a campus dist 
either form work or home or both. 

In 1943 the University of Maryland 
fered three courses on the campus at § 
P.M. to accommodate students from 
Washington Laboratories and agen¢ 
In 1944, in addition to three evenj 
courses in Physics on the campus, tye 
courses were offered at the Naval On 
nance Laboratory. In 1945 courses wa 
made available at both NOL and MR 
and on the campus. In Spring 1946 
David W. Taylor Model Basin joined 
program, to be followed in Septem 
1946 by the Bureau of Ships.* The poi 
gram was helped considerably by the mp”. 
terest of the University of Marylanti 


Graduate School, its College of Engineng’™ 


ing, and by the personal enthusiasm @ 
Professor George F. Corcoran, Head df” 
Electrical Engineering, who condueldll 
classes himself at the Naval Ordnane 
Laboratory early in the program. 

The growth of the late afternom 
course offerings at the Laboratories alg. 
on the University of Maryland camps 
during the years since 1943 shows clearly 
that the growth of the “after houn’ 
courses on the campus has kept pace wil 
those at the cooperating Laboratories. 

It soon became clear that the University 
could not supply teaching staff for an & 
tensive graduate program, and it fell 
the Laboratories to lend teaching talett 
to carry on this venture. As a result 
today a large portion of this teaching 
load is carried by personnel of the coop 
erating Laboratories appointed to th 
University Staff on a. part-time basis 
The rank ranges from “instructor” to ful 


*In 1946 the Graduate School of the De 
partment of Agriculture lent its support by 
making available courses in metallurgy, 
management, and undergraduate mathemat 
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professor” depending upon teaching and 
h experience. 
Similar programs are now in operation 
t the Signal Corps Laboratories, Fort 
fnmouth, N. J., with Rutgers Univer- 
ity; at the Army Air Forces installation, 
fright Field, Ohio, with Ohio State Uni- 
sity; at the Naval Proving Ground, 
Dahlgren, Virginia, with the University 
f Virginia; at the Engineer Center, Fort 
Belvoir, Virginia, with the Catholic Uni- 
sity of America. <A particularly active 
nd vital program of cooperation exists 
nthe West where the Bureau of Reclama- 
fion’s Engineering and Geological Re- 


Search Laboratories work with the Uni- 


asity of Denver, the Colorado A. & M. 
dllege, and the University of Colorado. 
Since 1908 the National Bureau of 


standards Graduate School has offered 


graduate courses in chemisty, physics, 
athematics and various branches of engi- 
neering on an out-of-hours basis. Grad- 
mate credit for these courses has been 


extended by a number of universities 


throughout the country toward the re- 
quirements of higher degrees, including 
the doctorate. Approximately 60 Ph.D. 
degrees have been awarded, based in part 
om the courses offered by the Bureau. 
The program is financially self-support- 
ing on a cost basis. 


Graduate Program in Washington Area 


Space does not permit a full treat- 
ment of the philosophy and administration 
of the graduate study programs, but a 
vord is in order regarding the level of the 
courses offered in the Washington area. 

Some indication of the level of instrue- 
tin ean be found from the following 
facts. There are normally two sections, 
ind last year it was necessary to run three 
seetions, of Introduction to Theoretical 
Physies using Joos and Page as texts. 
lh Electrical Engineering there are usu- 
illy two sections of Operational Cireuit 
Analysis out of Garner and Barnes each 
year. Plans for 1948-49 include a course 
in Feedback Amplified Design based on 
Bode and a course in Applications of 
Tensor Analysis on the level of Krone. 
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In addition to the pure mathematics this 
program features many applied mathe- 
matics courses such as Potential Theory, 
Mathematical Theory of Elasticity, Theory 
of Electricity, and Numerical Mathemati- 
eal Methods. 

As regards the calibre of the part-time 
teaching staff recruited from the Gov- 
ernmental Laboratories by the University 
of Maryland in the departments of Elec- 
trical Engineering, Mechanical Engineer- 
ing, Physics and Mathematics, thirty-four 
of a total of forty-five hold the doctorate 
degree, and of these over 75 per cent are 
listed in American Men of Science. 

In this, as in other evening graduate 
programs, it is obvious that the endurance 
of the students “is an important factor 
in addition to ability.” 


Other Areas for Cooperation 


We shall now consider a number of 
types of cooperation in which Engineer- 
ing Colleges and Government Labora- 
tories might engage, and wherever pos- 
sible indicate the extent to which such 
cooperation is now in effect in the Wash- 
ington area. 


1. Job Opportunities for Student Aides 


On April 6 last, approximately 2000 col- 
lege undergraduates took a Civil Service 
examination for summer employment at 
three Washington research establishments, 
the National Bureau of Standards, the 
Naval Ordnance Laboratory, and the 
Naval Research Laboratory. An equal 
number of students took the examination 
in the western states for summer employ- 
ment in and around the Denver area. A 
number of select students will be offered 
employment at the above establishments 
or at others for the duration of the sum- 
mer vacation at the rate of $2394 per 
annum. Experience gained last year with 
113 summer trainees at the Naval Re- 
search Laboratory is being pooled this 
year to give these students as broadening 
an experience in engineering applications 
as is possible in the time allowed. Upon 
completion of this. period of summer work 
and training the students will return to 
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their Colleges to earn their degrees. Upon 
graduation they can be immediately em- 
ployed by the Government without fur- 
ther examinations. This should put the 
Governmental Laboratories in a more 
favorable position than hitherto in com- 
peting for the services of these young 
men and women. 


2. Thesis Accreditation 


There is presently in operation in the 
Washington area a thesis accreditation 
program for the Masters and Doctorate 
involving research work performed by the 
candidate in line with his normal duties, 
provided such research is not classified 
and meets with the approval of the major 
“professor.” The local cooperating uni- 
versities—in NOL’s case the University of 
Maryland—have appointed Laboratory 
staff members to part-time positions in 
order to represent the University of- 
ficially in their supervision of thesis re- 
search. Universities at a distance also 
select one or more Laboratory staff mem- 
bers to supervise and guide the thesis 
research. In the case of the distant Uni- 
versity, the candidate has usually com- 
pleted all requirements for the degree and 
just the thesis remains to be finished. 

In addition to the theses in progress 
at NOL under the University of Maryland 
totalling 7, one man has completed a 
master’s thesis for M.I.T. in Electrical 
Engineering, and three are pursuing re- 
search for the doctorate in Physies at 
Brown University, Iowa State College, 
and Michigan State College. 

A recent inquiry received at ONR from 
an engineering college in the East re- 
garding such research indicates that the 
Engineering Colleges should be interested 
in making arrangements for the accredita- 
tion of thesis research. The attitude of 
Graduate Schools toward the accredita- 
tion of thesis research performed in Gov- 
ernment Laboratories has been studied 
by Sarbacher. It would seem a worth- 


while contribution if this Society, through 
one of its councils or committees, would 
poll the Colleges on their views regarding 
thesis accreditation. 


The National Bu- 
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reau of Standards has had such a pro. 
gram for many years. 

Those Colleges which offer professional 
degrees to their graduates upon comple- 
tion of a period of years of successsful 
engineering work might well remind their 
alumni who work for the Government to 
take advantage of this thesis accredita- 
tion plan. 


3. Part-time Teaching by Federal Em- 
ployees 


Some Laboratories encourage their ma- 
ture members to participate in the aca- 
demic activities of the neighboring Uni- 
versities. This interest extends beyond 
that of teaching Laboratory-sponsored 
courses. A number of persons teach 
courses on the campus. The reasons for 
our interest in this field are twofold. 
First, the teaching of the next generation 
is the responsibility of the present one, 
and, secondly, the contact with worthwhile 
graduate students provides a stimulating 
opportunity for provocative thought. The 
NOL has approximately 30 persons en- 
gaged in teaching at the educational in- 
stitutions in the area. The Naval Re 
search Laboratory has an equal number 
so engaged. Table 2 shows the number 
from each agency who are teaching courses 
in the program, but does not inelude per- 
sons teaching evenings on the various 
campuses. 


4. Participation in Professional Meetings 


It may be of interest in passing to point 
out another area of cooperation which, 
though not central to our theme, has 
some bearing on cooperation. We con- 
sider that one way of increasing the ef- 
fectiveness of a scientist or engineer is 
to permit him to cooperate with his fel 
lows by participating wholeheartedly in 
the activities of the technical societies of 
his profession. Over the past two yeas 
284 NOL attendances were recorded at 
professional and technical meetings, & 
eluding those held in and near Washing: 
ton. This is not a frill to indulge a 
gregarious temperament. This policy 8 
becoming increasingly effective, especially 
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in areas Of pure research and where con- 
tracts exist in the Colleges, for keeping 
informed and exchanging information on 
problems of research. During the year 
1947 eighty-two persons in the Naval 
(Ordnance Laboratory participated in the 
witing or presentation of fifty technical 
papers. 


5. Reserve Officer Tours 


Each year Army, Navy, Air Force, and 
Marine Corps Reserve Officers may re- 
quest two weeks of active duty. This pro- 
vides an excellent opportunity, short as 
itmay be, for some of your people to visit 
with the military laboratories and brush 
up on latest developments. It represents 
an economical means for maintaining con- 
tact. This very week approximately 100 
reserve Officers, largely college teachers, 
interested in research and development, 
are assembled in Washington for an in- 
tensive program of instruction which will 
indude a tour of the research establish- 
ments in the Washington area. This is a 
partial answer to the bigger problem of 
exchanging of scientific personnel between 
government, colleges, and industry, for 
which there is a growing support. 


6, Augmenting of Graduate Research by 
Federal Facilities 


There are numerous fields of research 
today which require such extensive equip- 
ment and costly supporting services as to 
make it prohibitive for many engineering 
wlleges to pursue such research. This 
state of affairs is not entirely without 
advantage even for the engineering col- 
leges for two reasons: first, these broad 
fields of research have opened up new 
areas of technology which the colleges are 
applying and exploiting, and secondly, 
many of these facilities are now available 
ina limited degree for the use of graduate 
students. 

Under existing Civil Service Regula- 
tions certain agencies have had, and the 
Navy Department has recently acquired, 
authorization to employ graduate students 
fo perform specific research jobs in gov- 
fmental facilities. Although this au- 
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thorization sharly limits the number of 
such positions, it nevertheless represents 
a number which by “fellowship” stand- 
ards is significant. 

Such appointments under “Schedule 
A” are for a limited term not ordinarily 
renewable, and carrying no Civil Service 
status or benefits. They serve the Gov- 
ernmental Laboratories in aequainting 
the representative research talent in the 
country with-the nature of research in 
the Government. Also, this method pro- 
vides a workable means of exchanging 
personnel during sabbatical or other types 
of leave. If your graduate students are 
interested in working on vital “real life” 
research problems, the Laboratories would 
welcome an opportunity to answer your 
queries. 


7. Seminars, Colloquia, Lectures 


The proximity of Laboratories to Engi- 
neering Colleges opens up new opportuni- 
ties for the college staff. They can some- 
times acquire consulting appointments or 
small development contracts; they ean 


generally attend colloquia, seminars, and. 


lectures. This is especialiy valuable in 
the Washington area because the leading 
authorities from the whole country are 
available and put in appearances here. 
The colleges, on the other hand, ean eall 
upon the Laboratories for lectures for 
their local meetings. This arrangement 
works best where no extensive travel is 
involved, since a travel expenditure for 
this purpose cannot easily be justified. 
However, if the University is willing to 
pay travel and other expenses, the Labora- 
tories are usually willing to allow the 
man time to go. Last month six NOL 
scientists participated in such an ar- 
rangement with the University of Minne- 
sota which underwrote their expenses to 
give a series of twelve lectures on Super- 
sonic Aerodynamics. 


8. Cooperative Education 


The areas of cooperation listed above 
do not include the classical “cooperative 
education” plan so well known to the 
Engineering Colleges and to Industry. It 
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has been thought heretofore that the Civil 
Service method does not lend itself to such 
a work-study arrangement. 

That idea is now disapproved by the 
success which the Army Air Forces, Air 
Material Command, Wright Field, Dayton, 
Ohio, is having in their cooperative ar- 
rangement with the University of Cin- 
einnati. The Civil Service Commission is 
actively calling attention to the mechanics 
whereby this procedure can be adopted 
and a number of other governmental 
agencies are seriously considering the pros 
and cons. This type of effort is new to 
most governmental establishments, and 
your help here would be most anxiously 
desired. 


In conclusion: the governmental labora. 
tories are playing an increasingly im. 
portant role in the welfare and security 
of our Nation; they are led by well-known 
scientist-administrators who are waging a 
couragous and winning campaign to make 
government service attractive and satisfy- 
ing to the best scientific and engineering 
talent in the country; these leaders recog. 
nize the vital role the Engineering (Col- 
leges can play in increasing the profes. 
sional and educational attainment of their 
Laboratory workers. The Laboratories 
not only welcome your cooperation, but 
with a little encouragement will make 
every effort to seek it out. 


College Notes 


Dean S. S. Steinberg, of the Univer- 
sity of Maryland College of Engineer- 
ing, has just returned from his goodwill 
mission of two and one-half months in 
Central and South America and the West 
Indies. He traveled as special repre- 
sentative of the Department of State 
making a survey of engineering educa- 
tion and the engineering profession in 
Guatemala, El Salvador, Honduras, Nica- 
ragua, Bolivia, Paraguay, Dominican Re- 
public and Haiti. During the course of 
his trip he was awarded 10 diplomas, 
being named honorary professor of the 
University of San Carlos in Guatemala, 
the University of El Salvador, the Cen- 
tral University of Honduras, the Uni- 
versity of San Andres in La Paz and 


the Technical University of Oruro, both 
in Bolivia, the National University of 
Paraguay and the University of Haiti 
He was also named honorary member of 
the national engineering societies of Hl 
Salvador, Honduras and the Dominican 
Republic. 

In addition to representing the Depart- 
ment of State, Dean Steinberg was also 
the official representative of all the engi- 
neering schools and the engineering soe- 
eties of the United States. This trip 
supplements a similar one he took under 
the same auspices in 1945 when he vit 
ited the other 12 Latin American repub- 
lies. At that time he was honored by 
Eeuador, Chile, Argentina, Uruguay, 
Colombia and Mexico. 
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Training Engineers to Build Bridges 
Between Management and Labor” 


By J. F. DOWNIE SMITH 


Dean of Engineering, Iowa State College 


Introduction 


I believe we may start on the assump- 
tion that a broadening of the education 
of engineers is a desirable end. The topic 
has been diseussed for years by engineer- 
ing educators, and general agreement has 
been reached. However, the steps to be 
taken to reach that end are still de- 
hatable. 


Changes in Curricula 


It has been fairly generally agreed by 


get enough time to do all that is re- 
quested. In addition, the level of engi- 
neering education should probably be 
constantly raised. 

There is the possibility, of course, that 
the engineering curricula should be put 
on a five-year basis. Some half dozen 
schools in the country have done this. 
Others have combined engineering and 
business administration into a five-year 
course. We can also jack up the en- 
trance requirements to engineering 
schools and thus start at a higher level. 


mgineers that certain non-engineering gome opposition to that may be met from 


subjects, including many social-humanistic 
ones, Should be included in the engineer- 
ing curricula. Some believe that such 
subjects could better be taught separate 
from the engineering training; some be- 
lieve prior to admission to the profes- 
sional training, and some think after 
would be the best time. The reasons, of 
course, have been given in many publi- 
tations by this group and others. It has 
also been stated that the technical con- 
tent of the engineering curricula should 
not be greatly decreased, and possibly 
should be increased. Now the engineer- 
ing curricula can be revamped by elimi- 
nating subjects which are really up to 
date but not necessary for all engineers. 
Those subjects which are definitely passé, 
of course, can readily be eliminated. But 
after thoroughly going over each cur- 
tieulum, it is probable that we still can’t 





"Presented at the Humanistic-Social 
Studies Division meeting at the Annual 
Meeting, Austin, Texas, June 14-18, 1948. 


the high schools where only a few per 
cent of the graduates enter technical col- 
leges and they have to point their train- 
ing to the average high school student. 
Nevertheless, co-operation from high 
schools can be obtained, and some prog- 
ress in that line will be expected. From 
my own experience, I believe that four 
years of college in engineering is ade- 
quate for the average engineer, if begun 
at the proper level, and properly guided. 
For example, if an engineer graduates in 
mechanical engineering or industrial 
engineering and goes into a typical pro- 
duction job, it is clear that an advanced 
training in physics or chemistry, while 
interesting, would not be necessary in his 
everyday pursuits. On the other hand, 
if a student is going to do researeh.or is 
going into the higher branches of engi- 
neering, four years of training probably 
would not be adequate. Some industries 
take care of this by giving the student 
additional training in their own plant; 
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others by co-operation with colleges in 
the vicinity. This work, however, is gen- 
erally on a graduate level. 


Engineering in a State of Flux 


Engineering education is a variable 
matter, and what we consider fairly defi- 
nite today may be considered completely 
wrong tomorrow, or at least so modified 
that it might be hardly recognizable. A 
few years ago in New York Mr. Charles 
F. Kettering told a story about a medical 
friend of his who taught at one of our 
large universities. On the final day of 
lectures the professor called his students 
together and said approximately as fol- 
lows: “You have been good students. I 
have enjoyed teaching you. I have 
taught you the best I know how. Un- 
fortunately one-half of what I have taught 
you isn’t true, and the difficulty is that I 
don’t know which half.” Now engineer- 
ing education is in the same fix. Many 
years ago we were taught certain things 
which were considered facts. We now 
know, of course, that they were not facts 
but may have been first-degree approxi- 
mations and adequate for the times. Any- 
one who has studied the development in 
any one field can point to numerous inci- 
dents where the so-called facts have 
changed continuously. In the same way, 
the curricula in engineering must change. 
This must include a changing viewpoint 
towards human affairs and the engineer 
must eventually be more closely connected 
with those than he has been in the past. 


The Fundamentals 


There is still confusion in the minds of 
some educators on what should be taught 
to engineers. Certain social-humanistic 
studies can be helpful if properly taught. 
Merely extending the number of courses 
taught engineers is not enough. Dean 
A. A. Potter has pointed out? that a 
broad training is not necessarily the same 
thing as an extensive training—for ex- 
ample, the Russians know a lot of history, 
. 1A. A. Potter—comments at Land Grant 


College meeting in Washington, D. C., Nov. 
10-12, 1947. 
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but it seems to us to be distorted. He 
also stated that knowledge and cultural 
training are not enough—you will reeal] 
what happened to the educated Germans 
under Hitler. The people ought to haye 
solid roots. Teachers should have a fine 
understanding of the art of living. It 
would be well for the public, also, to 
know of the accomplishments of engi- 
neers, 

We are frequently told that engineers 
should be trained in the fundamentals, 
But what do we mean by the fundamen- 
tals? Apparently almost everyone has a 
different idea of what is meant. For ex- 
ample, if we turned out from one of our 
technical colleges a Civil Engineer who 
didn’t understand how to use surveying 
instruments, I am reasonably sure that 
the reputation of such a school as an 
engineering institution would go dow 
very markedly. On the other hand, there 
is no necessity, in general, for an elec- 
trical engineer to take a course in sur- 
veying, so what is fundamental to one 
is not fundamental to the other. Some 
specialization then must exist in our 
schools for the average man. In addi- 
tion, the teacher has a great deal to do 
with what is taught. A subject which is, 
from the title, not fundamental, may 
actually be taught to give the fundamen- 
tals better than another course which is, 
by title, strictly fundamental. Certain 
courses could be set up which would not 
be specialized. For example, if men 
were interested in going into resear¢h, 
it is perfectly possible that a generalized 
course might be given which would be 
well worthwhile. Some educators have 
proposed from one to three years of wit 
form training for all engineers. Dean 
H. P. Hammond’s Committee ? suggested 
that engineering training should be de 
veloped for three groups of students: (1) 
those who would follow engineering pre 
grams for the usual pattern; (2) thos 
preparing for jobs in the operation and 
management industries; and (3) thos 


2 Hammond, H. P., Jour. or Ena. Epv0, 
May, 1944, p. 589-614, 
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for unusual scientific and creative accom- 
plishments. 

There is a distinct question in my mind 
if a man trained especially for manage- 
ment would have the proper perspective 
fo guide research. I am certain that in 
industry where this has been tried it has 
not been entirely successful. On the 
other hand, if a man is trained for re- 
garch alone and not for management, it 
is clear that he also would be deficient 
if he were given an administrative post. 
Some compromise must be reached in such 
matters. 

The humanistic-social studies should be 
such that the engineers’ needs are con- 
sidered primarily. It is clear that, in 
the limited time available for such stud- 
is in any engineering curriculum, a stu- 
dent cannot cover the complete field in 
any subject. If he, for example, spends 
oe quarter or one semester three hours 
a week on the study of psychology he 
camot possibly classify himself as a 
psychologist. But he should have learned 
smething of value to him. 

Humanistic-social courses offered can- 
not be chosen on the basis of titles, which 
are not necessarily indicative of the 
course content. Each course should be 
studied carefully to get the best ma- 
terial for the engineer. This requires the 
@-operation of several departments or 
divisions. This has been realized for 
wme time, leading to a statement by Dean 
H. P. Hammond:? “It was this belief, 
based on experience of the past several 
years, that prompted the remark that 
wlection of subject matter and planning 
methods of instruction are more impor- 
lant and more difficult than planning 
the curriculum.” 

After a course has been set up, its con- 
tents should be reviewed periodically, to 
make sure that the objectives are being 
met, 





§“How can Humanistic-Social Studies be 
more Effective?,’’ H. P. Hammond, pre- 
sented at meeting of Assoc. of Land Grant 
+a in Washington, D. C., Nov. 10, 
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Frequently a student has a schedule 
laid out which is just about all he can 
do satisfactorily but still needs more 
work to get enough credit to graduate. 
Such students often hesitate about tak- 
ing these credit hours in engineering sub- 
jects, but have no hesitation in taking 
the same credit hours in economics, so- 
ciology, psychology, logic, ete. They 
feel they just have to go and listen to 
pass the course. Possibly we might draw 
some conclusions from this. 

In the non-engineering courses pro- 
posed it may be that a different viewpoint 
is necessary. The engineering faculty 
could probably be of some help there. 
Practical applications of subject matter 
taught seem to be required if the engi- 
neer is to remain interested. Too often 
courses are taught which merely amount 
to the acquisition of definitions and a few 
glib phrases, with no understanding of 
basie principles. 


Survey of Non-Engineering Courses 


Because of the desire to get the best 
possible courses for engineers in non- 
engineering subjects, it has been agreed 
at Iowa State College by the deans of 
engineering and science that a group of 
mature engineers would sit in as auditors 
in the courses in the Science Division 
which would appear to be logically in- 
cluded within the engineering curricula. 
These auditors, who include department 
heads, would analyze the course as given 
for its benefit to engineers. After men 
from different departments have audited a 
course, they would get together with the 
proper parties to make recommendations, 
if any are necessary. It is too early yet 
to find whether this will work completely 
satisfactorily, but it does seem to have 
promise. It is perfectly clear to all of 
you that a program cannot be set down 
which would apply to all colleges in the 
country. You are aware that certain col- 
leges are deficient in the proper personnel 
in certain departments, and a course 
taught by second-rate men in those depart- 
ments might be worse than useless to the 
engineer. On the other hand, that same 
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college might be very strong in another 
department, and the engineers would get 
a great deal out of courses taught there. 
Thus, my summary of what could be 
taught in the social-humanities to engi- 
neers will cover more than any engineer- 
ing school would be expected to put into 
its curricula. However, the interested 
parties could probably pick out for the 
institution what would be most suitable 
for it. 

It is clear that a coordinated four-year 
program, if the course is four years in 
Iength, should be attempted, and that it 
would be undesirable to have quarters or 
semesters chosen haphazardly without con- 
sidering what had gone before or what 
would come after. 

The purpose in giving such courses is to 
try to develop in engineers a feeling for 
leadership in the community as well as in 
the technical branches of engineering. 
Engineers must take a more active part in 
public affairs in order for them to be rec- 
ognized as on a plane with lawyers and 
doctors. Engineers may be of distinct 
help to communities in the creation of 
building codes, in municipal planning, 
highway research, industrial safety codes, 
water treatment, municipal lighting, heat- 
ing, cooling, and so on. This clearly re- 
quires a broadening of the basic training. 
The subjects chosen are for that general 
purpose. 

Proposed Courses 


Let us consider the sequence of biology, 
psychology, and sociology. Perhaps the 
underlying theme back of these subjects 
can be stated simply in the following man- 
ner: The engineer uses certain scientific 
laws and engineering knowledge in the 
design of inanimate objects. These laws 
have been his tools, particularly as a 
young graduate. But after he is out of 
college a number of years, and has shown 
marked ability, probably he would be con- 
sidered for promotion to a minor execu- 
tive or administrative position. His ac- 
tivities are then no longer what they were. 
He now finds that he has to deal more 
with people, and less with things, and 
the higher he rises in administrative work 
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the more evident this becomes. At that 
time he would be reluctant to go back to 
college to study the additional subjects 
he now finds necessary, and he feels that 
it would have been better if he had studied 
such things in college, rather than other 
subjects he finds less necessary. In gen. 
eral, he now acquires the knowledge of 
non-engineering subjects the hard and 
slow way. But in reaching his advanced 
position he may have used most, if not 
all, of the subjects studied at college, 
Nevertheless, the administrator, or exeeu- 
tive, in engineering, will deal largely with 
people. He must understand them rea- 
sonably well. To a large extent, they are 
now his tools. He must appreciate their 
physical and mental makeup. A knowi- 
edge of one would not be sufficient. 


Biology 


We all know of the increasing impor- 
tance of maintaining happy and healthy 
workmen. The mining engineer has be 
come intensely aware of the dangers of 
silicosis; the chemical engineer is realizing 
the importance of biochemistry as never 
before; pressure is increasing to intr 
duce courses in subjects like biological 
engineering; the dairy industries need e- 
gineers; medical men are now questioning 
the effect on health of improper ventila- 
tion, lack of sunlight, industrial dirt and 
dust; studies are under way on the effect 
on humans of flight under conditions orii- 
narily, and extraordinarily, met in the 
air; we often wonder of the effect m 
workmen of vibration, or of noise of vary- 
ing frequencies and intensities. “We at 
interested in the economic importance d 
plants and animals, in the relationship a 
the lower plants and animals to food pw 
duetion and food destruction in the utili 
zation, propagation and conservation d 
plants and animals useful to man, andi 
a study of man himself—his anatomy, 
functioning, heredity, and future as! 
member of the community.” * 


4 Report on Humanistic-Social Content # 
the Engineering Curriculum, Iowa State @ 
lege Curriculum Committee, Engineering Dt 
vision, June 13, 1947. 
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Psychology 


The engineer must also understand the 
psychology of men and women so that he 
ean better understand how to get along 
with people and to guide them in what he 
considers a proper direction. There exists 
in industry today a distinct need for engi- 
neers to know more psychology than they 
have learned in college in the past. But 
the type of psychology necessary is of a 
general nature and deals with such matters 
as personnel relations, the psychology of 
the average man and the engineer, and 
the interrelations among men. While 
such a course should not be one on “How 
to Win Friends and Influence People,” 
it should, nevertheless, be of that practical 
type of training. It has been stated fre- 
quently that a survey course is hardly 
worth the effort. In certain fields I am 
convinced this is true, and for that reason, 
where the social-humanistic studies are 
to be taught to engineers they should be 
very carefully considered and perhaps 
special classes created which engineers 
would appreciate and which will help him. 
This would require marked cooperation 
between the divisions of science and engi- 
neering. 

The engineer would like a course set up, 
if it does not now exist, which would give 
him the fundamentals of normal human 
behavior, with explanations of the psycho- 
logieal principles involved. It is not, at 
the moment, believed desirable to have the 
course conducted on the lecture system. 
It would seem preferable to have the stu- 
dent enter into the subject rather fully, 
going from his own experiences to others 
as he acquires knowledge of the subject. 
The engineer is interested only in a minor 
way, professionally, with abnormal psy- 
chology, although to the psychologist this 
is an extremely important phase. 


Sociology 


He must also understand many of the 
sociological problems which are becom- 
img much more commonly a part of the 
engineering administrator’s life. 

He must have a clear picture of indi- 
vidual and group actions; ways and means 
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of accident prevention and conservation 
of human resources; social relationships; 
social classes and social welfare; extent 
and cause of crime, poverty and delin- 
quency; and social welfare agencies and 
policies He should be familiar with 
housing problems, since housing is a very 
important part of a man’s interests, and 
an administrator should know what men 
are thinking. 

Now all the courses, biology, psychol- 
ogy, and sociology, should be worked out 
as a unit, to show the dependence of each 
upon the other. This will take time and 
effort. 


English 


Everywhere I go I am given the same 
advice; “Be sure that the engineers who are 
trained at your college become reasonably 
proficient in the handling of the English 
language, both in the writing of papers 
or reports and in public presentations.” 
Engineers are notoriously poor as public 
speakers, but they are improving. Now 
English classes taught to engineers have 
been studied for several years by many 
distinguished educators. Some apparently 
feel that the English courses taught to 
engineers should be taught in such a way 
that the engineer is interested in the sub- 
ject matter under discussion. Thus, the 
topics would be chosen so that they would 
interest technical men. Others feel that 
English is English, and it would be a good 
thing for the engineer to rub shoulders 
with non-technical students—it might have 
a broadening effect. Close cooperation 
between the English Department and the 
Engineering Division has been achieved 
in many colleges, of which Iowa State 
College is one. The English subjects pro- 
posed are: 


In the freshman year, 9 quarter credits 
of English. 

In the sophomore year, 3 quarter credits 
of English and 3 quarter credits of 
Speech. 

In the junior year, 3 quarter credits of 
Report Writing, and 

In the senior year, more work may be 
taken from 9 quarter hours of electives. 
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“The courses would stress the funda- 
mentals of correctness and clarity; adap- 
tation of expression to specific purposes 
of communication; the technique of in- 
formative and persuasive writing; quali- 
ties and functions of language; narrative 
technique and descriptive detail as a means 
of communicating fact, opinion, and feel- 
ings; and the function of literature in 
stimulating observation and evaluation of 
experience. The speech course would 
stress fundamental principles of public 
speaking, parliamentary procedure, and 
selection and organization of speech mate- 
rial, with practice in the preparation and 
delivery of extemporaneous speeches.’”* 


The Engineer in Society 


A course could be prepared which would 
cover the history and philosophy of engi- 
neering, and the effect on civilization of 
the work of the engineer. It has been 
proposed that we need not start with 
items like the inclined plane or the screw; 
rather we should start in fairly recent 
years in order to keep awake the interest 
of the students without sacrificing too 
much needed material. “A sure way to 
alienate a student reared on automobiles, 
radios, and frozen foods is to approach 
history chronologically.” But we should 
go back sufficiently far to make the study 
significant. 

A few important engineering advances 
could be considered, and their effect upon 
society studied. Then recent develop- 
ments, such as atomic power, jet propul- 
sion, gas turbines, radar, ete., might be 
analyzed and attempts made to show the 
possible effect on future society. It should 
be made plain that “the engineer cannot 
be divorced from the community he pro- 
fesses to serve.”* Clearly, then, this 
course is skirting the fields of economics 
and government, and the evident con- 
nection should be apparent to the student. 

The place of the engineer in society in 
the past, at present, and where he expects 
to be in the future could be a topic of 


5E. 8. Ferguson—private communication 
to the author, 1947. 
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great importance to the young man. The 
changing status of the profession should 
be appreciated. 

The biographies of some noted engi- 
neers might be read. According to A. A, 
Potter+ the student might get from this 
some of the hero worship which goes with 
young men. 


Labor Relations 


A study of labor relations is becoming 
increasingly important to the executive in 
industry. He should be familiar with the 
development of the labor movement here 
and abroad. He should have a clear 
picture of the principal laws affecting 
labor for the past few decades, to ap- 
preciate the trends, and what forees 
caused variations in the trends. He should 
know about unionization, its advantages 
and disadvantages, collective bargaining, 
federal, state, and local regulation of 
wages, the trend in responsibility of in 
dustry towards the worker in such items 
as medical care, retirement pensions, acei- 
dent insurance, guaranteed annual wages, 
and so on. The case system could logi- 
cally be employed to bring the points 
into proper perspective. 

If time permits, this course could he 
elaborated to include general personnéd 
management; the selection, training, and 
rating of workmen and supervisors; sug- 
gestion system; incentive payments; staff 
discipline; and the various implications 
when an employee is transferred, down 
graded, or laid off. A course of this na 
ture has already been proposed.® 


Contemporary Civilization 


It must be perfectly apparent to every- 
one that a man today is not educated wt 
less he has a reasonably good picture @ 
contemporary civilization. A man whos 
ignorant of the social urge which hs 
fostered capitalism, socialism, fascism, 
naziism, and communism eannot really 
understand why people behave as they 
do. If the engineers are to take thei 

6 Humanities and Social Sciences, Bulletit 


by R. G. Caldwell, M.I.T., 1947, Section @ 
Labor Relations. 
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place in community leadership, they must 
be informed on such matters. A simple 
explanation of the idealogies involved is 
not enough. There must be an explana- 
tio of why certain ideologies were per- 
mitted to grow and how they are fostered. 
It is obvious that we do not understand 
completely many of the things which are 
happening in foreign lands, and vice versa. 
I think we at least ought to know what 
is happening, even though certain coun- 
tries might be very much interested in 
suppressing the truth. It is always wise 
policy to know the facts and not to ac- 
ept opinions and gossip as facts. Un- 
fortunately, too much of this is now being 
done. 


History and Government 


Selected periods in history may be 
picked out to show their effect on the 
world of today and to illustrate the proc- 
ess of evolution of the social and political 
organization within which we live. The 
causes and conditions in the various 
countries which led to important histori- 
tal events would be discussed. The course 
would also “include a historical back- 
ground of the major countries of the 
world and show the influence, on each, of 
economic factors, scientific inventions, geo- 
graphical location, ideologies, and inter- 
national relationship.”* R. G. Caldwell 
states : © 


“For students of science and engineering 
an understanding of the place of technology 
in the evolution of modern civilization is 
particularly important, since the world is be- 
coming increasingly conscious that technical 
skill uncontrolled by a sense of moral and 
social responsibility is as likely to destroy 
lumanity as to benefit it. If these students 
are to evaluate properly their responsibilities 
to society, they need to be aware both of 
the social consequences of technological prog- 
tess and of the political, economic, and other 
forees which may determine how the work 
of the scientist and engineer is to be used. 

“Such an understanding cannot be pro- 
Vided by the catalogue of names and dates 
to commonly associated with the study of 
history. It must be based on an ability to 
Teeognize the underlying forces which have 
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contributed to the making of the world of 
today. History, as we are trying to teach it 
at M.I.T., is directed to accomplishing this 
objective by helping the student to evalu- 
ate facts, to recognize trends and patterns, 
and to discern the interrelationship between 
nations and peoples, and between political 
and economic factors and intellectual and 
spiritual traditions and ideas.’’ 


Clearly such a course would involve 
political theories and their influence on 
civilization, and the changing participa- 
tion of each country in international af- 
fairs. Thus, to some extent, there is an 
overlapping with “Contemporary Civili- 
zation,” and the two courses may be con- 
sidered supplementary. 


Philosophy and Logic 


This course should be designed to teach 
the student critical and analytical methods 
of evaluating general attitudes towards 
life. “It would try to develop an under- 
standing of, and a tolerance for, the world 
religions; an understanding of the prob- 
lems of race and race tolerance; a toler- 
ance for the political, economic, and social 
philosophy of individuals; an understand- 
ing of the process of thinking and its 
expression in the form of language; an 
understanding of logic—the scientific 
method; and an appreciation of communi- 
cations and scientific developements upon 
the philosophies of the peoples of the 
world.” 4 

There is clearly a connection between 
this course and “Contemporary Civiliza- 
tion,” but each supplements the other. 


Economic Principles 


This should be of an introductory na- 
ture, and should involve the various eco- 
nomic forces and institutions of modern 
society. Among the topics which could 
be considered are: the principles of value, 
exchange, and price; the relationships of 
supply and demand; the problems of in- 
terest, cost of production, quantity of 
money, business cycles; theories of fed- 
eral, state, and local taxation, banking 
systems and the various markets, such as 
stock, curb, bond, and commodities; the 
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functions of common stocks, preferred 
stocks and bonds. An important phase of 
the course would deal with the various sys- 
tems of handling the national income in 
the principal countries of the world; and 
how business is affected by international 
loans, protective tariffs, individual and 
group savings. 


Industrial Economics 


The general principles of industrial or- 
ganization would be studied in this course. 
Among the items discussed should be: 
the effect on business of average and 
variable prices, profits, costs, and produc- 
tion; types of industrial organizations; 
the cost of living; firing and laying off of 
workers; the cost of fluctuations in num- 
ber of workers; the effect of laws of re- 
cent vintage on industry, and why they 
were enacted. 


Modern Language 


For anyone, a knowledge of a foreign 
language is of distinct benefit in building 
up a broad training, but for all engineers 
it could not be classed as a necessity. 
Those engineers, however, who expect to 
do research, particularly chemical, electri- 
cal, and aeronautical engineers, should 
have at least a reading knowledge of a 
foreign language. The languages which 





might yield most benefit at present are 
German, French, and Russian. The Jas} 
mentioned might become of considerable 
importance if Russia permitted free 
transmission abroad of scientific findings, 
Since many students expect to travel, or 
work in foreign countries, perhaps special 
courses might be set up for them. ly 
particular, a knowledge of Spanish 
could be decidedly useful in the Central 
Americas and in South America. 


General 


Additional social-humanistic _ studies 
which would help to round out an engi- 
neer’s training might include: 


(a) Musie. 
(b) Business Law. 


Also, a knowledge of accounting is very 
desirable, although this would ordinarily 
not be classed with the social-humanities. 


Summary 


The list of courses suggested seems to 
offer most of what the engineer would 
need in his professional career. Some 
of the suggestions are of a cultural type 
not necessarily connected with his pn 
fession, but still of value in rounding out 
an education. It is hoped these thoughts 
may be of interest. 








Theme For The Year 


PARTNERSHIP WITH INDUSTRY 
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Attitude and Education 


By W. B. 


Director of Research, Columb 


INTRODUCTION 


My subject is Attitude and Education. 
My thesis, a simple one, is first that the 
prime purpose of education is to inculeate 
healthy attitudes; second that choice of 
subjects or curriculum has little to do with 
this; third that the teacher has every- 
thing to do with it; and fourth I am mak- 
ing a plea for the increased recognition 
of teachers who inspire in their pupils an 
attitude of warmth and good will. 


Soora, Utinity vs. TRADITIONALISM 


The choice of educational subjects has 
evoked much controversy. A mid-western 
professor of education has in a recent 
article flayed what he calls the Tradition- 
alist School of education. By this he 
means “those who believe that the way 
to strengthen a pupil’s memory, judgment 
or reasoning is to give him stiff doses of 
the traditional subjects, Classics, Mathe- 
maties, Science.” Opposed to this is what 
he calls the “Social-Utility School,” the 
members of which emphasize the teach- 
ing of such knowledge as is likely to func- 
tion directly in the life of the individual. 
The professor is not mealy-mouthed about 
the defects of the traditionalist school, 
which, he admits “includes the great 
majority of university professors, a very 
large proportion of professional men, 
doctors, lawyers, ete., etc.” and he adds, 
“a goodly number of top business execu- 
tives!” This is how he disposes of the 
daims of the traditionalists. “They 
think,” he says, “that judgment is a unity 
and that people have good, medium, or 
poor judgments. The exercise of judg- 
ment in one area like mathematics will, 
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therefore, automatically improve one’s 
judgment in purchasing a ear, choosing a 
wife or voting in an election!” Then he 
goes on to expound the credo of his Social- 
Utility School. “They,” he explains “be- 4 
lieve that training in memorizing poetry 
may be of little or no help, or even a 
downright hindrance, in remembering the 
stock quotations, or in recalling the names i 
of acquaintances!” How true but per- # 
haps how unimportant! Education has, 
of course, to do with mental discipline 
and also with vocational instruction, but 
who will not agree with Livingstone when 
he says “our fundamental and chief task 
of education today is to form the right at- 
titude to life’? There are others who ap- 
proach the problem more plausibly. 
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When receiving a degree in Toronto, 
Mr. Anthony Eden recently expressed the 
hope that there might, in edueation, be a 
greater emphasis upon the humanities. 
We observe the trend towards prolonged 
college lecture courses on the history of 
Western Culture and the like. I am not 
convinced that we shall so simply purge 
the rising generation of the humors which 
have bedeviled us. Here is what A. E. 
Housman, a great scholar, poet and hu- 
manist, has to say, “I do not much believe 
in these supposed effects of classical 
studies. I do not believe that the propor- 
tion of the human race whose inner nature 
the study of the classics will transform 
and beautify is large,” and again, “I never 
yet heard it maintained by the wildest 
enthusiast for Classies that the standard 
of morality or even of amiability is higher 
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among classical scholars than among men 
of Science!” His final remark on the sub- 
ject is refreshing. “The special effect,” 
he says, “of a classical education on the 
majority of those who receive it is not to 
transform and beautify their inner nature, 
but rather to confer-a certain amount of 
polish on their surface! ! !” 

There are teachers of language, litera- 
ture, and history as insignificant as an 
iota, so dry they rattle. The human soul 
can eongeal in etymology as readily as 
in our test tubes. Science holds no mo- 
nopoly of heartless intellectualism. There 
are teachers who know their subjects cold. 
I was first taught Geology by a world- 
famous professor who could not conceal 
his scorn for freshmen. That finished the 
subject for me. My first introduction to 
Shakespeare was a minute hypercritical 
analysis of “Julius Caesar.” I cannot, 
even now, manage to read this play with- 
out wineing. I know a professor of ro- 
mance languages who had so spent him- 
self on his books that he had nothing left 
over for his students. It was not until his 
own son had entered the class and then 
reported how the students disliked it that 
the realization came to him. It would 
seem evident that a curriculum based on 
literature, languages and history cannot, 
of itself, “transform and beautify our in- 
ner nature.” 

Then there are those who pin their 
hopes for better attitudes upon a more 
up-to-date religion. 


Nrgo-PsycHo-ANALYTICAL RELIGION? 


Conspicuous among these is Liebman 
whose persistent best seller “Peace of 
Mind” aims to co-polymerize psychiatry 
and religion. There were things in this 
book which I found obscure. I have time 
for only a few excerpts. On page 38 I 
read, “Thou shalt love thyself properly 
and then thou wilt love thy neighbor.” 
This seemed pleasant enough advice, but 
on reaching page 72 I read, “Experiments 
now indicate that the love of neighbor is 
a pre-requisite for love of self!” Can 


you blame me for deciding to love nobody 








ATTITUDE AND EDUCATION 


until Research Director Liebman had mage 
up his mind? 

But to me the most astounding pro. 
posal in this book was a suggestion that 
what this age requires is not so much a 
transformation of man as a revised edi- 
tion of the Deity. Here are his words “4 
religion that will emphasize man’s nothing. 
ness and God’s omnipotence may haye 
fitted the needs of many Europeans but it 
will not satisfy the growing self-confident 
character of America. There is a chanee 
for a new idea of God—a religion based 
not upon surrender or submission.” Lieb. 
man may be a teacher with a large fol- 
lowing in a neurotic world but surely what 
is needed is not so much a new religion 
embellished with phychiatric trappings 
as an inspired re-statement of the truths 
expounded by the Founder of Christianity, 
And now what about Science, our ow 
subject ? 


ScreNcE AND MIRACLES 


The Founder of Christendom worked 
miracles which brought many people to 
see and hear Him. But when they were 
assembled He spoke not about miracles 
but about the meaning and the ends of 
life. Upon the “miracles” of Science is 
now focussed the attention of the world. 
What have we got to say? What is ou 
message? Must it be that we are scien 
tists, not priests, so that our sole duty is 
to keep building ever higher the huge 
pyramid of scientific knowledge? 

Rather, has the time not come whe 
everyone who practices our professian 
should remind those around him that while 
insisting on the green light to the trub 
in intellectual matters we are also beings 
who in our personal philosophy age 
with Plato when he says, “It is not tk 
life of knowledge, not even if it includel 
all the sciences, that creates happines 
and well-being, but a single branch d 
knowledge—the science of good and evil” 

Surely, then, our message to all, @ 
eluding Jacques Barzun the distinguishel 
educator who has called upon Science # 
humanize itself, may well be that scient, 
as such, needs no more, or less, humanit 
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ing than does archaeology or etymology, 
but that first and foremost must come a 
right attitude to life, for this is an end, 
whereas science like all other aspects of 
knowledge is, in itself, but a means. But 
how can such attitudes be fostered in a 
day when the simple faith of our fore- 
fathers has largely vanished, when the fis- 
sion of the nucleus overshadows the Ser- 
mon on the Mount? My answer is, 
‘Mainly through our teachers.” 


TEACHERS 


Right attitudes are not fostered by this 
or that subject of study. They are fos- 
tered by the inspiration and the example 
of great teachers. Here is how Richard 
Livingstone expresses it, “The moving 
force of life is a vision. Men devise means 
when they are mastered by the passion for 
an end. Education is impossible without 
the habitual vision of greatness. A 
teacher cannot give an adequate training 
in anything unless he knows, and can 
make pupils see, what is great in it.” 
May I give an example or two? 


A Vepic Hymn 


At high school our classics teacher had 
decided to cajole me into Classies at the 
University. At his home in the evenings, 
he would grill me in Latin and then try 
to interest me in Greek. This he would 
interlard with references to older Sanskrit 
roots. One evening my attention must 
have wandered for he suddenly stopped 
and finished out something. It was a 
poem from the Rig-Veda. He began by 
drawing me a picture of a Hindu shepherd 
high up in the Himalayas watching the 
sunrise, four or five thousand years ago, 
his soul bursting with the beauty of it. 
Then he read to me his own translation. 
As he read, his voice thickened and his 
eyes filled. He handed me the sheet of 
paper. It is entitled “Hymn to Dawn— 
Rig Veda X.” I will read only the first 
line: “Go Forth, go forth, upon the 
ancient pathway. . . .” 

I have kept it through the intervening 
forty years. At the time it was water off 
a duck’s back. At the University I stud- 
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ied, not classics, but chemistry and phys- 
ics. But now, after all these years, that 
water has returned to refresh a sometimes 
disgruntled soul! By an impulse not to 
be denied I began a year ago the study 
of Greek, and now in Homer I have at 
last found the hobby which will sustain 
me for the rest of my lifetime. Like 
chickens, early influences come home to 
roost. And this priceless boon, I owe to 
my old teacher who lived humbly but 
whose memory is beyond price in the 
hearts of his pupils. He did more than 
impart knowledge—he inspired an atti- 
tude. 


ALGEBRA 


Our freshman class in Algebra at the 
University was huge and raucous. Like 
everyone else I had always loathed Alge- 
bra. We groaned as we sat awaiting the 
first lecture. To our surprise, it was the 
head of the department who entered. 
Beaming upon us he said he was going 
to devote his first lecture to one of the 
most fascinating parlor tricks he knew. 
Would we please pay close attention and 
see how bright we were. Then he began 
expanding on the blackboard an infinite 
geometric series—somthing simple like 
1+1/3+1/9+1/27, ete. On and on 
he went across the huge blackboard, chat- 
ting pleasantly and getting us to help 
him with the mental arithmetic. After 
quite a number of terms had been unhur- 
riedly expanded, he turned to us: “Gentle- 
men, do you understand that I could go 
on like this for all Eternity? That this 
series never ends? Think of it and never 
again look upon mathematics as a dry 
subject. The terms I have just set down 
can be expanded till they stretch from 
this room to the outermost reaches of 
interstellar space—and yet even there 
they will not even terminate.” ‘Now, 
gentlemen,” he went on, “what would you 
do if I asked you to add together all of 
these terms? Impossible? Not at all. 
Be here promptly at 9 on Thursday and 
I'll tell you the secret.” 

Our cynicism had vanished. Next 
Thursday we turned up alive with curi- 
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osity—and to many of us, from that mo- 
ment, Algebra had lost its terrors. The 
reason was that our professor had infused 
Algebra with warmth. Our attitude had 
changed. To him, and therefore to us, 
Algebra was no longer an affair of the 
head. It had become an affair of the 
heart! 
OBSTETRICS 

The next incident occurred in my Junior 
year. My roommate, a medical student, 
burst in one day, replete with wrath. 
“The queerest lecture I’ve ever had.” He 
explained. The lecture was the opening 
one on childbirth. It was the Senior pro- 
fessor, an eminent authority. He had 
bowed formally to the huge class, as used 
to be the custom in those days, then with- 
out a word turned to the blackboard with 
his crayon and began to draw a straight 
line. His hand moved with agonizing 
slowness. After ten minutes the stupefied 
students could see naught but a huge 
letter, four feet high. The letter was 
“WwW.” Another ten minutes passed and 
by now an “A” had appeared. The stu- 
dents were getting noisy and shuffling 
their feet. All they saw was the silent 
professors back and that crayon creeping 
along at a snail’s pace. By and by a 
huge “I” had taken its place next to the 
“A.” Another ten minutes and the gong 
had rung. The lecture was over. But at 
that moment the professor had finished 
his fourth and last letter. It was a “T.” 
“W-A-I-T” stared out at the throng of 
medical students—a monumental lesson 
(meaning “never be in a hurry to use in- 
struments”) which would stick in their 
minds throughout their lives. The profes- 
sor bowed, still without uttering a word, 
and left the room. . . . My friend is now 
a distinguished obstetrician—But he has 
never ceased extolling the wisdom of this 
great teacher who knew when to make 
details subservient to principle and who 
had contrived to invest his students with 
an attitude of humility and awe towards 
their profession. 

ArT 


Last autumn I attended a course of 
lectures on the history of Greek art. The 
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rather austere professor had led yg 
through the Minoan and Mycenaean 
periods. Now he had got around to the 
Archaic. He projected on the screen 
that exquisite vase by Exekias showing 
Dionysus in a Boat. He looked at it 
silently for a minute. Then he turned 
to us and said, “Ladies and gentlemen, 
we now approach an era in describing 
which I may depart from my customary 
attitude. I may occasionally break down 
into superlatives. Can you forgive me? 
Of course we forgave him! We sat for- 
ward in our seats. The glow of warmth 
was there and had enveloped us. 


ENTROPY 


I am now going to say a word about 
Entropy. Do I hear someone ask, “Is 
he going to romanticize on That?” 
Why not? Who ean brood over this 
magnificent concept with other than a 
feeling of humility, awe, even of rever- 
ence? A century ago Carnot, Clausius, 
and Kelvin fought their way through to 
its announcement and not without oppo- 
sition. I have never met Karl K. Dar. 
row but his recent paper on the Concept 
of Entropy in the Journal of Physics 
(1944) treats the subject with so much 
elegance and warmth as to make one feel 
that entropy ought to be included as one 
of the Humanities What matter whether 
we look upon entropy as a quantity which 
ean flow, or as Darrow prefers, an at 
tribute which never flows but rises o 
falls in situ, or whether we understand 
it best in terms of disorder or random- 
ness? What does matter, for my pw- 
pose tonight, is that entropy can be prt 
sented in a manner which promotes an 
attitude, and a student who can be lel 
to feel in this way about entropy, as wel 
as think about it, is on the road towards 
being a humanitarian: he is the mort 
likely to use entropy for good, rather 
than for evil ends. He is developing a 
attitude of warmth rather than one of 
heat—and tf there is anything needed i 
this day, it would seem to be less hel 
and more warmth! 
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Music 


There are many ways to a healthy atti- 
tude. Take music. There is a member 
of this institute whom I frankly envy: 
After a gruelling day in town he will 
arrive at his country house late in the 
evening, sit down at his Hammond organ 
and play great music for hours on end. 
What a royal road to inner peace. His 
attitude towards music had been fixed 
in early childhood. This friend is pres- 
ent this evening but I must not mention 
him by name. He might never forgive 
me. 

I talked to a brilliant young mathema- 
tician, head of his department in a large 
Eastern college, about scholarship versus 
inspirational teaching. His explanation 
was stark. “When promotions come up, 
the college authorities,’ he explained, 
“feel that they must rely upon some con- 
erete evidence of merit. If a man does 
not publish, how can his abilities be evalu- 
ated 2” 

Here I reach the core of my thought 
this evening. We are as never before 
in history surrounded by concrete prog- 
ress, by the things which are seen. It is 
in the realm of things not seen that our 
failures occur. So my plea is for the 
greater recognition of teachers whose out- 
put is measured not alone in papers but 
in pupils—not alone in books but in boys. 
When we find such let us honor them, 
reward them and promote them. Let us 
make clear the high regard in which we 
hold them. 

For they will be teachers whose atti- 
tudes towards their subject—be it litera- 
ture, art or science—will be one of 
They not 
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only will think but feel, and impart these 
attitudes to others. And upon such may 
depend our survival in this atomic age. 


TRAGEDY IN THE NorTH 


Years ago I went hunting for moose, 
to a club in Quebec. It was November 
and cold. The members were talking of a 
tragedy that had just occurred. A New 
Yorker had come up on his first hunt. 
He had gone to Abercrombie & Fitch and 
bought everything in sight; compasses, 
flashlights, pocket-axe, a huge hunting 
knife and 100 rounds of heavy ammuni- 
tion. At night when it came time to re- 
turn, he suddenly realized that he had lost 
his bearings. Then he began tearing about 
in endless circles. The tracks next morn- 
ing told the tale of his night of desperate 
struggle. Exhausted, he had finally col- 
lapsed. Next morning the search party 
discovered his body, still laden with 
gadgets and 100 rounds of ammunition. 
All he needed to do the moment he was 
lost, was to stop, light a fire and warm 
himself through the night. By morning 
help would have come to him. 

I wonder if we today are not in a 
similar case. The pace of our life may 
mean that we have lost our bearings, and 
are trying to make up in activity what we 
lack in direction. Perhaps we are weighed 
down by too many gadgets and too many 
rounds of ammunition, so that through 
concentration upon the means, we have 
lost sight of the ends. Perhaps we, too, 
need to pause and light a fire, the fire of 
human understanding, and having warmed 
ourselves and our attitudes by its side 
throughout the night, it may be that by 
morning help will come to us... . 
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Some Problems in Aircraft Dynamics 


By BENJAMIN SMILG 
Chief, Dynamics Branch, Aircraft Laboratory, Wright Field 


Summary 


The subject of aircraft dynamics is sur- 
veyed to show the wide range of problems 
that are encompassed. The various 
groups specializing in particular phases 
of the general field of aircraft dynamics 
are listed and it is pointed out that for 
best results, close liaison is required among 
these groups. The aero-elastic phenomena 
of flutter, control surface effectiveness re- 
versal, and airfoil divergence are de- 
seribed and their influences upon airplane 
control and stability are shown. The ef- 
fects of sweep are briefly discussed in 
relation to these problems. 


Introduction 


Aireraft dynamies may be defined as 
that field of aeronautics which is pri- 
marily concerned with the motions of the 
aircraft or its components and with the 
forces which produce or are induced by 
these motions. It is thus evident that the 
field of aircraft dynamics is a very broad 
one and strictly speaking would embrace a 
very large proportion of the physical 
phenomena associated with aircraft. 

The field of aircraft dynamics at the 
present time offers a challenge to the engi- 
neer, the physicist and the mathematician. 
Rarely has the aircraft dynamics specialist 
been so eagerly consulted; hardly ever 
has his work been so important; yet never 
before have his problems been so difficult. 
We have indeed come a long way from the 
days when it might have been said by so- 
called “practical” engineers that com- 
panies designing and building aircraft 
had no need for an expert in theoretical 
dynamics. Today it is the accepted 
practice for large aircraft companies to 
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have a “dynamics” group (or its equiva- 
lent) in the engineering department. The 
recommendations from this group ar 
carefully considered by the chief engineer 
during the initial and later stages of the 
design as well as when planning ground 
and flight test programs and in eliminat- 
ing unsatisfactory characteristics dis. 
covered during the tests. 


The Problems of Aircraft Dynamics 


The basic difficulties inherent in the 
problems of aircraft dynamics have long 
been recognized. The aircraft is a con 
tinuously-connected system of masses, 
stiffnesses, and dampings; these are dis- 
tributed in an irregular manner, some- 
times with sharp discontinuities. Within 
and upon the aircraft or its components, 
there acts a system of loads which are 
produced by inertia, elastic, damping, 
gravitational, power plant, and aerody- 
namic effects; in addition, many types of 
external impulses may be imposed upon 
the aircraft. The complicated character 
of the possible motions and forces has al 
ready been indicated. It is therefore to 
be expected that the rigorous analysis 
of aircraft dynamic problems would it 
volve a system of many simultaneous 
equations, each having somewhat compli 
cated terms. In many cases it is even’ 
formidable task to determine reasonably 
accurate values for the various coefficients 
required in these equations; yet only after 
this task has been completed in a satis 
factory manner can the general solution 
of the equations be started. The elegail 
and relatively simple methods of classical 
dynamics developed for conservative lit 
ear systems can be used directly in some 
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cases; however more complicated methods 
are required in many other problems, for 
example, if non-linear forces are present 
or if important transient aerodynamic 
forces occur. 

Up until the past few years, the labor 
and time required to solve the equations 
were so great in many cases as to be pro- 
hibitive from the practical point of view. 
Sufficient assumptions were then made in 
order that the analysis could be completed 
without excessive effort. Such assump- 
tions were frequently dictated by mathe- 
matical rather than physical considera- 
tions so that the accuracy of the analysis 
was therefore open to considerable doubt. 
This unsatisfactory situation has been 
greatly alleviated by recent developments 
in various computing machines, analyzers, 
and analogues. Many aircraft companies 
are now utilizing such machines in a rou- 
tine manner to solve problems which only 
a short time ago would have been con- 
sidered to be too difficult or time-consum- 
ing. Not only can each design condition 
be investigated more rigorously by the use 
of these machines but also a greater num- 
ber of conditions can be analyzed with 
considerable savings in time, cost, and 
skilled labor. 

Modern aircraft design has also had a 
great effect upon the field of aircraft dy- 
namics. The use of higher airspeeds 
(transonic and above), thinner airfoils 
and airfoil sweep has created many new 
problems. Any one of these would have 
deserved thorough study; however the 
simultaneous impact of all three develop- 
ments has imposed a severe burden on the 
aircraft designer. Studies of steady-state 
or transient motions at these airspeeds 
are severely handicapped by the lack of 
suitable experimental aerodynamic data 
or theoretical methods for predicting the 
aerodynamic forees. Furthermore, the use 
of thinner airfoils has greatly reduced 
their stiffness; the reduced rigidity 


coupled with higher airspeeds has greatly 
Increased both the magnitudes and the ef- 
fects of the structural deformations. The 
Presence of sweep introduces additional 
complications because large aerodynamic 


forces will now be induced by the bending 
deflections of the wing that occur in flight. 
It is therefore clear that these modern 
design characteristics have greatly in- 
creased both the need and the difficulty of 
dynamic analyses. 

Custom and expediency have divided 
the problems in the general field of air- 
craft dynamics into several specialized 
groups, each having its own importance, 
complexity, and assumptions. The more 
important of these groups is as follows: 


a. Airplane stability and control. 
b. Aero-elasticity. 

ce. Servo-mechanisms. 

d. Dynamic loads. 

e. Vibration. 


It must be stated however that the com- 
plete separation of these groups is not 
entirely satisfactory; the more accurate 
methods of analyzing a particular prob- 
lem frequently require that account be 
taken of effects generally associated with 
several of these groups. For example, 
workers in the subject of airplane sta- 
bility and control should consider the in- 
fluence of aero-elasticity and the effects 
introduced by servo-mechanisms in the 
control system. Conversely, the proper 
development of servo-mechanisms for con- 
trolling aircraft cannot be carried out un- 
less the pertinent aircraft problems of 
stability, control, and aero-elasticity are 
studied. 


Primary Aero-elastic Phenomena 


A detailed examination of the various 
problems of aircraft dynamics is clearly 
beyond the scope of this paper. The re- 
maining portion of this discussion will 
therefore be confined’ to a brief analysis 
of flutter, control surface effectiveness 
reversal, and airfoil divergence and to a 
discussion of how these phenomena may 
affect the problems of airplane stability 
and control. : 

Flutter may be defined as a self-sus- 
tained oscillation primarily involving dis- 
tortions of the aircraft strueturai com- 
ponents and usually aceompanied by 
motions of one or more control surfaces. 


at es 


sane “5 ee 
; x ii = 


ees COE 


RE: 


she ea ea 


Sa 


PaaS 


Shit 


ae eee 


ours 


228 


Such oscillations will oceur for particular 
combinations of the aerodynamic, elastic, 
inertia and damping characteristics of the 
components and is caused by the inter- 
action of these characteristics in such a 
manner as to extract energy from the 
steady airstream. Thus if the airfoil is 
displaced by an initial disturbance, oscil- 
lations may occur at constant or increas- 
ing amplitudes; an externally applied 
vibratory excitation is not required. 
Flutter is distignuished from airplane dy- 
namic instability by the fact that in the 
former case, the degrees of freedom in- 
volving structural distortions are more im- 
portant than those corresponding to the 
airplane rigid body motions whereas in 
the case of airplane dynamic instability, 
the relative importance is reversed. In 
the more accurate methods of flutter analy- 
sis, the possible rigid body motions are 
usually included. 

The problem generally presented to the 
flutter analyst is the question of whether 
a given aircraft configuration will flutter 
at airspeeds within its operating range. 
For analytical convenience, the question 
can be put in the form of whether oscilla- 
tions of constant amplitude are possible 
in the absence of any vibratory forcing 
function. The classical methods for ana- 
lyzing the free vibrations of systems with 
many degrees of freedom can be used pro- 
vided that the aerodynamic forces on an 
oscillating airfoil are taken into account. 
It is these aerodynamic forces which 
make flutter analysis so difficult because 
they are very complicated functions of a 
non-dimensional parameter called the “re- 
duced frequency” which is equal to the 
product of the airfoil chord times the cir- 
cular oscillation frequeney divided by 
twice the air velocity. (Ref. 1.) It must 
be noted that the value of this parameter 
corresponding to a flutter condition is 
not initially know since neither the criti- 
cal flutter speed nor the flutter frequency 
are determined until the final steps of the 
solution. Further complications are caused 
by the facts that (a) these aerodynamic 
forces produce additional couplings among 
the various degrees of freedom (b) they 
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have large damping components (¢) the 
damping components are not linear fune- 
tions of the frequency of the oscillation 
since they include terms which are inde. 
pendent of the frequency; similarly the 
foree components that are in phase with 
the displacement are not proportional to 
the displacement alone but contain terms 
which are proportional to the frequeney 
of the oscillation (d) the aerodynamic 
forces depend on the Mach Number u- 
less the effects of compressibility are suf- 
ficiently small to be ignored. 

Many analytical procedures have also 
been developed based on the coneept of 
representing the flutter condition by oseil- 
lations of constant amplitude (references 
2 and 3). However it should be noted 
that at speeds below the critical flutter 
speed, the oscillations will damp ont; 
therefore the use of the aerodynamic 
forees developed for steady-state oscilla- 
tions is not rigorously justified at speeds 
below the critical flutter speed. This ef- 
fect may require consideration in com- 
puting the margins of safety against flut- 
ter at speeds below the critical flutter 
speed and also when checking the results 
of flight flutter tests where the procedure 
involves measuring the rate of decay of 
oscillations induced by an initial disturb- 
ance. 

Another important aero-elastic phe- 
nomenon is the reversal of control surfaee 
effectiveness. This may be defined as the 
change in the direction of the net normal 
force induced on an airfoil “fixed” sur- 
face ‘and control surface combination 
from that usually produced by deflecting 
the control surface. It results primarily 
because the aerodynamic forces which are 
induced when the control surface is de 
flected cause deformations of the fixed 
surface; these deformations change the 
angle of attack of the fixed surface i 
such a manner as to reduce the effective 
ness of the control surface displacement. 
At the critical speed, a displacement of 
the control surface will produce no net 
change in normal force. In practice, it 
is found that the effectiveness of ailerons 
may be markedly reduced at high speeis 
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due to the wing twist induced by the 
aileron deflection. Large reductions in 
the effectiveness of tail control surfaces 
may also occur particularly if the fuselage 
or stabilizer is flexible. 

Methods for computing the critical 
speeds for control surface effectiveness 
reversal are described in reference 4. 
Equations are written in terms of an 
arbitrary deformation of the airfoil along 
the span and a displacement of the con- 
trol surface; one equation sums up the 
total lift (or rolling moment) on the air- 
foil and control surface combination; the 
other sums up the aerodynamic loads and 
structural restraints which determine the 
change in the airfoil angle of attack. At 
the critical speed, the total lift (or rolling 
moment) is equal to zero. The solution 
for the critical speed is obtained by means 
of an iteration process which requires 
that (a) a shape be assumed for the de- 
formation of the airfoil (b) the corre- 
sponding aerodynamic loads be computed 
(c) the airfoil deformation resulting from 
these aerodynamic loads be determined 
(d) the airfoil deformation obtained in 
the previous step be compared with that 
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assumed initially. This process usually 
converges rapidly. 

Figure 1 shows the airfoil torsional 
rigidity required for a conventional con- 
figuration in order to prevent the reversal 
of control surface effectiveness at various 
airspeeds (reference 5). The rapid in- 
crease in torsional rigidity needed at the 
higher airspeeds is significant. A study 
of typical cases (reference 6) shows that 
with the aileron deflections that can nor- 
mally be applied by the pilot without 
boost, the torsional deflection of the wing 
tip is small and the resultant stresses are 
not likely to be critical. In such eases, 
the airplane can be flown, if desired, up 
to and somewhat above the critical re- 
versal speed without danger of structural 
failure. This situation may not exist if 
aileron boost is available to the pilot be- 
cause he can then produce very large 
aileron deflections at high speeds and 
may overstress the wing particularly when 
attempting to maneuver rapidly at speeds 
near the critical reversal speed. Similar 
studies for conventional tail surfaces show 
that at the critical reversal speed, the 
stabilizer or fin stresses are likely to be- 
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Fig. 1. Airfoil torsional stiffness parameter required for the prevention of reversal of 
control surface effectiveness (control surface chord = 20% airfoil chord) 
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Airfoil torsional stiffness parameter required for the prevention of divergence 


(airfoil elastic axis at 60% chord) 


come excessive even if no boost is avail- 
able to the pilot. This difference be- 
tween the two cases without boost is due 
primarily to the relatively small ratio of 
movable surface span to fixed surface 
span in the aileron-wing case as compared 
to the corresponding ratio for the tail 
surfaces. It may therefore be expected 
that static strength considerations will 
tend to eliminate the likelihood of reversal 
of control surface effectiveness in most 
eases for ailerons provided with large 
amounts of boost and for tail surfaces; 
however if no boost is provided, static 
strength considerations will not usually 
prevent the occurrence of reversal of 
aileron effectiveness. 

Airfoil divergence is a third classical 
aero-elastic phenomenon. It may be de- 
fined as the static instability of an airfoil 
that oceurs when the rigidity of the 
structure is exceeded by the static aero- 
dynamic forces which tend to increase an 
initial change in the angle of attack. It 
is necessary that the aerodynamic center 
be located ahead of the effective elastic 
axis in order for this phenomenon to take 
place. Methods for computing the critical 





speeds for airfoil divergence are given in 
reference 4 and are similar to those used 
for computing the critical speed for re 
versal of control surface effectiveness. At 
speeds below the critical divergence speed, 
the approach to divergence is shown by 
the occurrence of large deflections of the 
airfoil. Figure 2 shows the wing torsional 
rigidity required in typical cases in order 
to prevent wing divergence. It is almost 
always found that for unswept airfoils, 
the prevention of control surface effeetive- 
ness reversal is the governing factor i 
determining the torsional rigidity rather 
than the prevention of airfoil divergence. 

The classical problems of flutter, r 
versal of control surface effectiveness, and 
airfoil divergence represent limiting con 
ditions in the sense that it is not normally 
desirable to operate aircraft at speeds 
equal to or exceeding the critical speels 
for these phenomena. It is therefore im- 
portant from safety considerations that 
these speeds be computed with reasonable 
accuracy and that the operating range 0 
airspeeds for any aircraft be kept some 
what below these values. This reasonilg 
is essentially the approach used by tle 


speci 
ever 

produ 
below 


speed 
magn 
repeti 
critics 


ent W 
dynan 
fects 

airera 
now b 


Ae 


Con 
surfac 
tortior 
ailero1 
deflect 
the er: 
twist 7 
nullify 
produ 
effect 








= tb 
° 


divergence 


are given in 
» those used 
eed for re- 
iveness. At 
rence speed, 
s shown by 
tions of the 
ing torsional 
ses in order 
It is almost 
ept airfoils, 
ice effective- 
g factor in 
idity rather 
| divergence. 

flutter, 1 
iveness, and 
imiting con 
10t normally 
t at speeds 
tical speeds 
herefore im 
rations that 
h reasonable 
ng range 0 
! kept some 
is reasoning 
used by the 








specialist in aero-elastic problems. How- 
ever these aero-elastic phenomena can 
produce significant effects even at speeds 
below their critical speeds. For example, 
if an aireraft is flying close to the flutter 
speed, the effects of gusts may be greatly 
magnified particularly if the gusts are 
repetitive. Similarly at speeds near the 
qitical values for reversal and divergence, 
large structural deformations will be pres- 
ent which will mean high stresses, aero- 
dynamic load redistributions, and large ef- 
fects on the stability and control of the 
aircraft. Some of these latter effects will 
now be discussed. 


Aero-elastic Influences on Control 
and Stability 


Consider first the reduction in control 
surface effectiveness due to structural dis- 
tortion in the case of an unswept wing- 
aileron combination. If the aileron is 
deflected by the pilot at a speed below 
the critical value for reversal, some wing 
twist will be induced but not sufficient to 
mllify completely the rolling moment 
produced by the ailerons. The computed 
efeet of this wing deformation on the 


rate of 
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Fig. 3 
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roll at various airspeeds for a 
ease (reference 6) is shown in 
for three different amounts of 


wing torsional rigidity. The loss in rol- 
ling effectiveness due to the deformation 
of the “moderately rigid” wing is small 
at low airspeeds but becomes very great 
at Mach numbers approaching and ex- 


ceeding 


unity. Even though the critical 


speed for aileron reversal in this case 


exceeds 


a Mach number of two, neverthe- 


less the rolling effectiveness at Mach 
numbers even as low as 0.8 is only about 
50 per cent of the value for the infinitely 
rigid wing; at Mach number 1.5, it is 
only about 12 per cent of the value for 
the infinitely rigid wing. In the case of 
the “flexible” wing which has a critical 


reversal 


speed at a Mach number of 0.8, 


the rolling effectiveness is practically 
identical at a Mach number of 0.4 to that 


for the 
number 


infinitely rigid wing; at Mach 
0.6, it is about 70 per cent of 


the rolling effectiveness for the rigid wing 
but then falls off very rapidly as the criti- 
cal reversal speed is approached. From 
this case study, it may be inferred that 
the effects of wing deformation on aileron 
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rolling effectiveness will be of great im- 
portance in conventional types of high- 
speed aircraft. This is confirmed in prac- 
tice; it is found by designers of such 
aircraft that in many cases, the thickness 
of the wing skin is determined primarily 
by considerations of the wing torsional 
rigidity required to prevent excessive loss 
in aileron effectiveness. 

Appreciable reductions in the effective- 
ness of the tail surfaces may also occur 
due to structural deformations. The 
analysis for the tail surfaces is somewhat 
more complicated than for the ailerons 
since the effects of fuselage flexibility 
must also be taken into account. Fig. 4 
shows these effects in a particular case 
by comparing the pitching moment co- 
efficient produced by elevator deflection 
for the case of an infinitely rigid staba- 
lizer and fuselage, for a rigid fuselage 
but flexible stabilizer, and for a flexible 
fuselage and flexible stabilizer. The re- 
ductions in elevator effectiveness due to 
each of these deformations are large 
even at speeds below the critical speed 
for elevator reversal. As would be ex- 
pected, the flexibility of the fuselage does 
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not appreciably change the critical speed 
for elevator reversal since at this condi. 
tion, a deflection of the elevator produces 
zero pitching moment and the induced 
fuselage deformations are therefore negli. 
gible. It is clear that for high-speed 
aircraft in which great maneuverability 
is important, the structural characteristics 
will be determined to a considerable ex. 
tent by considerations of rigidity rather 
than strength. 

The effects of various structural de. 
formations are also important with r. 
gard to the stability as well as the control 
of aircraft. The discussion in this paper 
will be based on the criterion that the 
longitudinal static stability is measured 
by the slope of the curve obtained at con- 
stant total lift showing the relationship 
between the elevator angle required for 
trim and the aircraft lift coefficient, 
Positive stability is indicated by a r 
quired movement of the elevator in the 
trailing edge down direction as the lift 
coefficient is decreased. It would be a- 
pected that the static stability of a stable 
airplane according to this criterion woul 
be increased if consideration were given 
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Fie. 5. Change in longitudinal stability due to structural distortion 


only to the effects of these deformations 
in reducing the effectiveness of the ele- 
yvator. However this stabilizing charac- 
teristic may be counteracted by the effects 
from deformations of the fuselage and 
stabilizer induced by causes other than 
deflection of the elevator. Suppose for 
example that the wing and fuselage 
aerodynamic moment coefficient varies 
with speed in such a manner that the 
tail load required for trim increases in 
the downward direction as the airspeed is 
inereased. The fuselage flexibility will 
then cause the effective stabilizer angle of 
attack to increase with airspeed, thus re- 
quiring an upward movement of the ele- 
vator trailing edge to maintain the bal- 
ancing tail load. This effect is therefore 
destabilizing. Consider as another ex- 
ample the case where the stabilizer angle 
of incidence is such that an increase in 
airspeed will cause the stabilizer-elevator 
combination to twist in a manner as to 
inerease its angle of attack. This effect 
will also be destabilizing. It should be 
noted that at speeds near the critical re- 
versal speed, large changes in the sta- 


bilizer twist will be induced by only small 
changes in airspeed. 

The results of computations for a 
typical case (reference 6) are illustrated 
in Fig. 5. It will be seen that a small 
change in stabilizer incidence (trailing 
edge up) can cause large increases in the 
static longitudinal stability at high 
speeds, particularly when near the criti- 
eal reversal speed. However one must 
be cautious about making too great use 
of such effects since they involve large 
structural deformations and may cause 
excessive structural stresses. In a par- 
ticular aircraft, the effect of each pos- 
sible structural deformation must be con- 
sidered in determining the overall result. 

Structural deformations also require 
consideration in stability analyses in- 
volving accelerated maneuvers. For ex- 
ample, during a steady turn, the balanc- 
ing tail load will normally be larger in 
the upward direction than the value ex- 
isting in straight level flight at the same 
airspeed. A greater upward fuselage 
bending deflection will therefore be pro- 
duced and this will cause a destabilizing 
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effect. Similarly the effective wing di- 
hedral will be altered by the increased 
wing bending in accelerated flight and 
this may have a marked influence on the 
lateral stability of the airplane. Thus 
the lateral stability will depend on the 
acceleration normal to the wing surface 
if this effect is taken into account. It 
should also be noted that in the usual 
analyses of dynamic stability, i.e., for 
non-steady motions of the airplane, the 
aerodynamic coefficients are assumed to 
be proportional to the pseudo-static angle 
of attack instead of being derived from 
the theory for airfoils in non-uniform mo- 
tion. This approximation may introduce 
appreciable errors and result in com- 
puted values of damping which are much 
higher than the true ones. 


Aero-Elastic Effects Caused by Sweep 


It is desired to conclude this paper 
with a brief outline of some aero-elastic 
effects caused by sweep. In determining 
the aerodynamic forces acting upon an 
unyawed straight wing, the effects due to 
the bending deflections that occur in 
flight are usually ignored since pure bend- 
ing deflections in this case produce no 
change in the angle of attack except for 
effects due to the tip vortices. However 
an upward bending deflection in a 
swept-back wing causes a decrease in the 
effective angle of attack for the outboard 
portions; for the swept-forward wing, 
such a deflection causes an increase in the 
effective angle of attack for the outboard 
portions. It can therefore be expected 
as a result of the large bending deflec- 
tions of wings generally occurring dur- 
ing accelerated maneuvers, that the ef- 
fects of sweep will be appreciable on 
some of the problems discussed in this 
paper. With respect to the classical 
aero-elastic problems, it is found (refer- 
ence 7) that the critical flutter speed is 
usually increased as the wing is swept 
either forward or back but the critical 
speed for wing divergence is reduced by 
the use of sweep-forward and increased 
by sweep-back. The critical speed for 
reversal of control surface effectiveness 





if not expected to be greatly changed by 
the aero-elastic effects. 

The problem of control surface effec. 
tiveness at speeds below the critical valye 
for reversal is also important. Consider 
an aileron that is deflected (trailing-edge 
down) on a swept-back wing. This yl] 
cause the wing to bend upwards, thus 
effectively decreasing the wing angle of 
attack at the outboard stations and 
therefore reducing the rolling moment 
initially produced by the deflected aileron, 
However once a steady-state rate of roll 
is achieved, i.e., when the aerodynamic 
damping moment balances the rolling 
moment, the net normal forces at each 
wing station will tend to become small; 
thus during the steady roll, the bending 
deflections will also be small and their 
effects reduced. It may therefore he 
expected that the aero-elastic effect of 
sweep-back in an airfoil and control sur 
face combination will appreciably de 
erease the effectiveness of the control 
surface in initiating a maneuver but not 
greatly change the steady-state angular 
velocity that can be attained. 

Probably the most important aero- 
elastic influence due to sweep is the man- 
ner in which it affects the aircraft longi- 
tudinal stability. Consider for example, 
the aerodynamic forces on a swept-back 
wing as its angle of attack is increased 
at constant airspeed. The wing will bend 
upward in such a way that the increase 
in the angle of attack at the tips is e¢ 
fectively less than at the roots. Th 
inboard portion of the wing will ther 
fore carry the greater portion of the ir 
creased aerodynamic load and the effee- 
tive aerodynamic center of the wings 
will move inboard and forward. Asis 
well known, a forward movement of th 
aerodynamic center will normally pr 
duce marked decreases in the longitudinal 
stability. The opposite result occu 
with the swept-forward wing. Other im- 
portant effects on a swept-back wil 
caused by the wing bending deflection 
under dynamic conditions (maneuvers ot 
gusts) include the reduced slope of the 
lift curve, the decreased tendency of the 
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tips to stall, changes in the dihedral, and 
the variation in the downwash at the 
tail. It should also be noted that the 
wing bending moments and the balancing 
tail loads in accelerated maneuvers will 
also be changed appreciably. It is im- 
portant that each significant effect in- 
duding those due to the tail be consid- 
ered for a particular aircraft where a 
swept wing is used because the net result 
on the static and dynamic stability will 
be quite large if the effects are additive 
or may be small if the effects tend to can- 
eel each other. 


Conclusions 


The field of aircraft dynamics is a 
very broad one; it encompasses many 
important and difficult subjects in addi- 
tion to the problems of aero-elasticity, 
stability, and control discussed in this 
paper. The need for investigations in 
this field has greatly increased during the 
past few years but the complexity of the 
problems has similarly increased in many 
eases. The close liaison required among 
the groups working in the various spe- 
dalizations of this field has been accentu- 
ated as a result of recent design develop- 
ments involving higher speeds, more 
flexible structures, and airfoil sweep. 
There appears to be a great need for more 
exact investigations (theoretical and ex- 
perimental) to determine the magnitude 
of the errors introduced by the simplify- 
ing assumptions commonly used as well 
as for the opposite requirement which is 
to develop relatively simple criteria to 
replace the lengthy and complicated com- 
putations so frequently encountered in 
dynamic analyses. 

The expert in aircraft dynamics must 
have a firm foundation in theoretical 
mechanics, mathematics, and physics and 
must be familiar with various methods 
of solving equations including iterative 
and machine methods. In addition, he 
must understand certain phases of ad- 
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vanced problems in aerodynamies, struc- 
tures, and power-plants so that he.will be 
able to determine the coefficients or fune- 
tions required in the equations of motion 
and appreciate the limitations introduced 
by the assumptions. Finally he must be 
able to devise or adapt instrumentation 
to measure dynamic phenomena. Scien- 
tists or engineers with such backgrounds 
are all too rare but only men of this high 
calibre can be expected to handle success- 
fully the many broad and difficult prob- 
lems in this field. 
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The Teaching of Quality Control 
to Engineering Students 


By A. R. BURGESS 


Acting Professor, Dept. of Management Engineering, Texas A. § M. College 


Surely one of the commonest criticisms 
which is made of engineering curricula by 
the employers of engineering graduates 
is that the engineering schools fail to 
modify their courses of instruction often 
enough to keep pace with the ever chang- 
ing demands of industry, so that much 
time is devoted to obsolete or at least 
obsoleseent subjects. It must be admitted 
that in a great many fields this charge 
of “curricula stagnation” is well founded, 
since the actual development of new tech- 
nology in many fields has been carried 
forward more by industry than by the 
universities, and it takes many years for 
this information to be distilled through 
the media of technical society meetings, 
periodicals, codes, and textbooks to the 
point where it exerts unbearable pressure 
on the professorial affection for the “status 
quo,” and basic revisions in the curriculum 
result. 

Oddly enough, the subject of Quality 
Control labors under no such handicap, 
for very simple and obvious reasons. 
Most important of these was the effect of 
the latest “hot” war, for the demand for 
training in the techniques of statistical 
quality control imposed by the unprece- 
dented volume of mass production to 
strict specifications made it impossible for 
industry and the procuring services to 
wait for the normal gradual evolution 
of this important new subject in engineer- 
ing. Moreover, the methods of statistical 
quality control had, prior to the war, 
found comparatively little application, so 
that industry was unable to help itself 
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appreciably in conducting its own train- 
ing. 


Need for Statistical Quality Control 


It became evident to the government 
that the old concepts of 100 per cent in- 
spection were wholly unworkable in a pro- 
duction program of the size desired, since 
man power requirements for both the 
manufacturers and the contracting gov- 
ernmental agencies for this type of in- 
spection were so out-size as to be ridicu- 
lous. For example, I know of one con- 
tract which called for the production of 
400,000 fuzes per month, and for this 
fuze there was a set of over 300 gages, in 
addition to numerous functional tests and 
visual inspections. On the basis of 100 
per cent inspection, this would have 
meant over 120,000,000 inspection opera- 
tions. There are few established time fig- 
gures on all inspection operations, but an 
average of about .05 minutes is a little on 
the low side, and even at this rate 6,000,- 
000 man minutes or 100,000 man hours 
would have been required per month, 
which would have meant about 600 in- 
spectors—for both the contractor and the 
government! Evidently these figures are 
ridiculous, and when sampling inspec- 
tion was placed in operation on this con- 
tract, a force of about 30 government in- 
spectors was found to be adequate. 

Realizing that something had to be 
done to train not only the inspectors for 
the government but also the production 
and inspection staff of private industry, 
the W.P.B. sponsored and _ practically 
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conducted a series of intensive 8-day 
courses in quality control techniques— 
and the significant thing here is that these 
courses were conducted almost entirely 
at engineering schools throughout the 
country, using in a great many cases 
members of the faculty of such schools to 
give some portion of the instruction. In 
this manner was the importance and neces- 
sity of training in quality control brought 
inescapably to the attention of the engi- 
neering schools. Furthermore, by being 
associated with these courses, many instruc- 
tors in engineering had an opportunity 
themselves to receive training in the prin- 
ciples of statistical quality control, which 
training served as a groundwork for 
courses to be incorporated in the regular 
engineering school curriculum. 

As for the other reasons quality con- 
trol has been so quickly included in engi- 
neering curricula, there is no mystery. 
Here, if ever, is a subject which meets 
perfectly the requirements of an engi- 
neering tool. In the first place, it involves 
enough advanced mathematics that the 
shop man without technical training is 
afraid to try to blunder through it with- 
out help—and this is unusual. Secondly, 
it has repeatedly demonstrated its rather 
extraordinary practical value in saving 
money and improving quality. Third, it 
requires no expensive laboratory or other 
equipment. And finally, nearly every en- 
gineering faculty has one or more men 
with backgrounds in mathematics, par- 
ticularly mathematical statistics, who can 
readily present a creditable course in the 
subject. 

No, our problem here is anything but 
one of overcoming inertia of engineering 
faculty and administrators in getting eur- 
ricula modified to adopt this new topic. 
On the contrary, I believe that if anything 
we must guard against a too hasty and too 
extensive program in training in quality 
control. I say this advisedly, because it 
becomes apparent that in a good many 
cases private industry has plunged head- 
long into a training orgy without too clear 
an idea why, except that present day 
workers appear to have little interest in 
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the quality of their work, and the magical 
influence of a qualtiy control program 
would in some occult manner overcome all 
problems of quality. The only possible 
result of mis-applications based on such 
a faulty understanding has been disap- 
pointing failure and attendant loss of 
respect for the statistical quality control 
methods in general. 


Teaching of Quality Control 


This has been a rather extensive pre- 
amble before coming to grips with the 
topic at hand, i.e., the actual teaching of 
quality control to engineering students, 
but I feel that an understanding of the 
manner in which quality control burgeoned 
so spectacularly is essential_in consider- 
ing the fundamental questions associated 
with the introduction of any new course— 
viz., which students should take it, how 
much of precious curriculum time should 
be alloted to it, and what shall the subject 
matter comprise. 

In answering these questions in order, 
the first as to which engineering students 
should be required or permitted to take 
courses in quality control must be an- 
swered with due regard to the application 
of quality control methods in practical 
engineering work. There can be no ques- 
tion, I believe, that the principal field of 
application is in the field of production 
processes, including inspection, so that 
the first place which comes to mind for a 
quality control course is in the curricula 
of Industrial Engineering, Management 
Engineering, or whatever title you use in 
describing that field of engineering which 
is devoted primarily to the planning and 
operation of a manufacturing plant. It 
appears to me that training in quality 
control is practically a must in this field, 
and for very cogent reasons. In the first 
place, it is a method which can be ad- 
ministered properly only by a man-with 
technical training, and hence gives the en- 
gineer a definite use for his technical edu- 
cation. Secondly, unlike some of the 
lofty courses we frequently include in our 
Management Engineering curricula—e.g., 
Corporation Finance, Money and Bank- 
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ing, Labor Relations, it is a “tool” course 
similar to Time and Motion Study which 
the young engineer can go to work with 
to his employer’s advantage almost im- 


mediately. Thirdly, and the importance _ 


of this cannot be overestimated, it gives 
the engineering student training in sys- 
tematic procedures of operation in which 
scientific methods of experimentation, rec- 
ord keeping, analysis, and action based on 
judgment replace the usual cut and try, 
catch-as-eatch can, guess and hope meth- 
ods. These principles are of course ap- 
plicable and extremely important in many 
phases of factory operation. 

But the statistical methods employed in 
quality control are by no means limited 
in usefulness to the production and in- 
spection phases of manufacturing. Of 
almost equal importance is the application 
of these principles to the establishment 
of tolerances in design, to the writing of 
specifications, and to the design of experi- 
ments and the interpretation of their re- 
sults. In these fields the mechanical engi- 
neer is frequently active, and even the 
chemical, civil and electrical engineers 
have occasion to use some of the tech- 
niques common in quality control work— 
for example, precision of measurement, 
theory of sampling, correlation, and so 
on. However, in view of the many sub- 
jects already clamoring for a place in the 
under-graduate engineering curriculum, it 
appears that for the time being a course 
in quality control should be offered as 
an elective for students of engineering 
other than Management or Industrial En- 
gineering. On the other hand, graduate 
work pointing towards a career in re- 
search, development or design work should 
definitely include some training in statis- 
ical quality control methods. 


Time Requirements 


Coming to the matter of time to be 
devoted to instruction in quality control, 
it is soon found that the endless ramifica- 
tions of the subject would permit an al- 
most unlimited number of hours to be used 
in study of both the theoretical and prac- 
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tical aspects of quality control problems, 
However, experience has shown that the 
working rules of the most useful statis- 
tical methods can be covered in a surpris- 
ingly short time, as witness the 8-day 
courses given during and after the war 
for men in industry who often had little 
mathematical training. The practical com- 
promise appears to be in the neighborhood 
of a three credit hour course for one 
semester, with these three hours given 
over entirely to lecture, or divided into 
two lecture hours and one laboratory ses- 
sion per week. 

Admitting that quality control training 
has a place in the engineering curriculum 
just how should the course be presented? 
Should the emphasis be placed on the pure 
mechanics of operation of sampling plans 
and control charts, as it has been in the 
short courses for industry, or should it 
be on the mathematics of statistics? I 
think that the answer lies in between the 
two. Too frequently have there been 
serious errors made in the application of 
control charts and sampling plans be- 
cause the user did not understand the 
basis of construction of these devices. On 
the other hand, few engineering students 
get enough calculus and other advanced 
mathematics to deal readily with the 
formulae underlying the basic theory for 
the majority of the statistical methods. 
But there is, I believe, a satisfactory 
middle ground, wherein the student can be 
taught the philosophy behind the various 
statistical methods, without having to com- 
prehend all of the mathematics involved 
in the development of the statistical 
theory. And to my mind this philosophy 
is not too difficult for the average engi- 
neering student to grasp, particularly 
when it is possible to convey it to him by 
means of visual concepts and demonstra- 
tions. Fortunately, the field of quality 
control lends itself admirably to this sort 
of instruction, and most of you are doubt- 
less familiar with the various devices used 
—sampling boxes, bowls of numbered 
chips, dice totals, coin tossing, and the 
like. I personally have a strong prefer- 
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ence for the Galton board for use in 
demonstrating the normal distribution, ef- 
fect of sample size, and other factors 
germane to control by variables. It is 
ny conviction that these visual aids pro- 
mote a comprehension of the fundamen- 
tals of the laws of probability and vari- 
ability which develops in the student a 
better instinct for discriminating between 
valid and false applications of the me- 
chanics of quality control methods than 
tan be obtained even through the more 
rigorous mathematical treatment of the 
appropriate statistical theory. Moreover, 
an equally important result of such train- 
ing is that it will be of value to the grad- 
uate when he is confronted with the task 
of explaining the why’s and wherefore’s 
of quality control to the management of 
the company he goes to work for. 


Applications of Quality Control 


But even a thorough comprehension of 
the theory, philosophy, and the mechanics 
of quality control does not qualify the 
student to be a fully effective disciple of 
quality control in the average manufactur- 
ing plant. The reason for this is that all 
of this power of statistics is for naught 
uiless it is combined with a common sense 
knowledge of some of the simple prob- 
lems which frequently are so obvious that 
they escape attention. Included in this 
category are such matters as compound 
tolerance, gage design, inspection reli- 
ability, and other purely practical aspects 
which involve no calculus whatsoever in 
their solution. Indeed, in a great many 
tases one of the chief benefits realized 
from the introduction of quality control 
methods in a plant does not come about 
through any of the profound statistical 
analyses based on control chart records, 
but merely because the introduction of 
such records brought to the attention 
of a superintendent a condition which 
should never have been tolerated. Let me 
give an example: A shop was having 
great difficulty in holding concentricity 
between a bearing bore and a much larger 
locating counterbore on a fairly expensive 
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casting, which was causing considerable 
expensive scrap. A control chart applied 
to the concentricity showed serious lack 
of control. An investigation of the op- 
eration of boring showed that the piece 
was located by means of.a solid plug 
mating with the counterbore. If the 
counterbore happened to be large (even 
though still within tolerance), the piece 
would shift off center and a correspond- 
ing difficulty would ensue with concen- 
tricity. Now here was a difficulty which 
could be and was readily corrected by 
employing a self-centering three jaw ex- 
panding mandrel in lieu of the solid plug, 
and serap was practically eliminated on 
this operation. But not until attention 
was focused on this trouble by the quality 
control study was any improvement made 
in the setup. The good quality control en- 
gineer should have enough ingenuity and 
inquisitiveness to seek out these sources 
of trouble. Sometimes, but not always, 
this requires rather technical knowledge 
of a machine or process. Frequently it 
is just a matter of appreciation of cause 
and effect, and a willingness to investigate 
the causes. 

Wherever possible, by all means the 
quality control course should include some 
laboratory work. In the simplest form 
this can be devoted to the construction 
of frequency diagrams, control charts, 
operating characteristics and other similar 
diagrams from the usual experiments with 
bowls of chips, bead boxes, dice, decks of 
cards, ete. Beyond this, the best experi- 
ence is for the student to study an actual 
operation or process, either on a machine 
tool in the school’s shops, or in a factory 
close by. If either of these is not practi- 
eal, then it may be necessary to set up 
some simple synthetic operation. We 
have had rather good success with drill 
press operations, and even simpler than 
that, with counting balls held in a eup. 


Conclusions 


In conclusion, then, I think we may 
summarize our answers on the teaching of 
quality control as follows: 
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The Requirements of A Graduate Curriculum 


By JOHN R. RAGAZZINI 


Associate Professor of Electrical Engineering, Columbia University 


A question which is frequently asked by employing the scientifie method to the 
prospective students and instructors alike solution of their problems. One may say 
encerns the requirements of a graduate that this class of engineers serves as a 
amriculum in engineering. The answer’ bridge between the mass of pure scien- 
fo such a question is conditioned by the  tifie information and the solution of a 
abilities of the individuals who take such practical engineering problem. In many 
training as well as the type of product cases, the scientific material which is 
which is desired. By far the greater num- needed for the solution of his problem is 
ber of graduate students are absorbed by not available and he is required to develop 
industry and consideration should be his own tools, his own mathematical pro- 
given to the opinions of engineers and cedures, his own basie physics and the 
administrators who employ them. In numerous other buildings blocks he needs. 
order to ascertain these opinions, inquiries [In this ease, he has deviated more in the 
were addressed to engineers in adminis- direction of the physicist or mathema- 
trative positions and to personnel direc- _ tician but still with a view toward making 
tors. Replies were received from quite a his work useful ultimately to engineers. 
few of these individuals. Such activity may be described as engi- 

The first question asked concerned the neering research. Graduate training must 
umber of engineers with graduate train- develop the natural ability of the student 
ing needed by industry now. A general to become capable of performing these 
wgreement on the overall situation was in _ tasks. 
evidence that between 5 and 20 per cent Once an engineering problem has been 
of engineers need graduate degrees, that defined in terms of simple and known 
i, M.S., Ph.D. or D.Se. In strictly de- engineering methods, it may be turned 
velopmental work, the precentages are over to engineers with more routine 
much higher, about 50 to 80 percent with ability for further processing. Indeed, 
master’s degrees and 20 per cent with one of the engineers questioned on this 
doctorates. In view of the fact that the phase remarked that “Technicians of high 
greater proportion of engineers with grad- caliber can do this lesser quality work.” 
wate degrees ultimately become engaged It is not certain if he implied that the en- 
it research and development work, one gineering graduate with a bachelor’s de- 
may examine the particular requirements gree is merely a high-grade technician, 
for this type of work. though many of us have felt that way at 

Such engineers are not primarily con- ne time or another. 
emmed with routine engineering problems 
which are more or less repetitions of prob- 
lems which have been analyzed many The next question asked of these in- 
times before. They are concerned with dustrial employers was if graduate train- 
prime engineering applications of basic ing should tend toward specialization. 
stience and mathematics. What is even All of them felt that the need was for an 
more important, they must be capable of understanding of the more fundamental 
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laws with a flavor of application to a 
particular field. Too much generaliza- 
tion is not desirable because the graduate 
student needs to have demonstrated to him 
the method of solution of typical prob- 
lems. However, there is a feeling that 
the: solution alone should not be the 
end in itself but rather a medium for 
demonstrating the application of the sci- 
entific method utilizing basic laws and 
fundamentals. As one writer indicated, 
general rather than specialized training 
was invaluable because “industry is in 
too much of a rush to allow pondering.” 
This is not always true but is certainly 
worth noting. In other words, the pri- 
mary source of basic theory and funda- 
mentals should be in the university rather 
than outside. 

Another inquiry made concerned the 
faults found in recent graduate students. 
Some replies indicated the lack of a stu- 
dent’s appreciation for the relationship 
between the scientific principles and the 
technical art developed from these prin- 
ciples. In other words, the complaint 
seemed to indicate that the bridge between 
theory and practice was too tenuous to be 
useful. The omission of engineering tech- 
niques and art in graduate training is a 
fault and should be carefully balanced. 
Other replies tended in this same direction 
such as a lack of appreciation for the 
value of practical experience and a nar- 
rowness of horizon. The desired graduate 
training should not produce a pure sci- 
entist but rather a person with a perspec- 
tive large enough to view both sides of 
that difficult bridge between techniques 
and fundamentals. 


Co-operative Post-Graduate Work 


Finally an inquiry was made to de- 
termine if post-graduate engineering edu- 
cation should be taken while gainfully 
employed or on a full-time basis. The 
replies to this queston were mixed, but 
most indicated that preference should be 
given to an intensive year or more of 
graduate study at a “wide-awake and 
thoroughly qualified institution.” Special- 
ized courses could be taken after employ- 
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ment to fill in categories of techniques 
which were previously lacking. However, 
the bulk of graduate training should be 
taken, finances permitting, immediately 
after a bachelor’s degree. . 

Summarizing the general requirements 
of an engineering student with graduate 
training, one may state that he should 
have a year or more of intensive graduate 
training, that this training should cover 
fundamental scientifie training with ap. 
plication to and demonstration of special- 
ized techniques, that he should be able to 
apply the scientific method to the prob- 
lems he must solve and that, in some cases, 
he be capable of developing basic theory 
himself. 

From the viewpoint of the university, 
the problem is how to arrange a program 
of education which will produce such grad- 
uates. Curriculum course content is im- 
portant but even more important is the 
philosophy of such courses, the char- 
acteristics of the staff and the physical 
facilities available. A graduate course 
should deepen and build up a solid u- 
derstanding of basic principles to a point 
where a student may apply them with 
assurance to new and unfamiliar problems. 
He should be encouraged to think for him- 
self, sometimes for the first time in his 
academic career, and pry himself free of 
the routine applications of simple tech- 
niques. He should have cultivated in him 
a feeling of curiosity, initiative and drive. 
Problems should be challenges of his 
ability rather than routine problems care- 
fully defined by the instructor. 


Quality of Instruction 


All of these objectives cannot be 
achieved without proper instruction. It 
can safely be said that no graduate course 
is better than the caliber of its instructor. 
The graduate instructor should have 4 
professional stature and mastery of his 
field which serves to inspire his students. 
He should be a creative thinker and, while 
not necessarily a leader in his field, he 
should be active professionally in it. The 
graduate instructor should have enough 
intellectual interest in his own field to 
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publish some of his ideas in the literature. 
This should not be used as a yardstick for 
completely judging an instructor but lack 
of activity in his own profession can 
hardly be an inspiration to students. 

Contact with his field can be made 
through publication as has been stated, 
but committee work and activity in his 
professional society may also be used. 
Other activities could include attendance 
at engineering society meetings, consult- 
ing work or doing research work inside 
or outside his own institution. The point 
is really that graduate courses should be 
wider the influence of live, competent in- 
tellectually active instructors who can in- 
spire their students and command their 
respect by sheer ability and reputation. 
One may prescribe curriculum material 
util doomsday, but if it is not adminis- 
tered by instructors of the type described, 
it will fail miserably. 

Another consideration in graduate in- 
struction is the necessity for lessened work 
loads so that instructors may devote ade- 
quate time to constantly revising, renew- 
ing and developing their courses. There 
is nothing less inspiring than a course 
given by a man using the same notes for 
many years. Graduate work which is not 
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constantly developing is simply not ful- 
filling the requirements. Another reason 
for the desirability of reduced loads for 
graduate instructors is the necessity of 
giving each student individual attention. 
A course curiculum cannot be rightly ap- 
plied to every student because his needs 
and capabilities should be carefully eval- 
uated and his program of study arranged 
accordingly. 

For those very few students who are 
encouraged and permitted to take doctor- 
ates, further careful evaluation of his 
background should be carried out. The 
student’s drive, initiative and intellectual 
integrity should be beyond all doubt. His 
abilities should be carefully cultivated to 
handle independent basic work in his 
field. The culminating proof of his ability 
is his dissertation and its defence. 

In conclusion, it is believed that a cur- 
riculum is no more important than the 
manner in which graduate courses are 
taught. Furthermore, the professional 


caliber of the instructors who teach these 
courses should be of the highest and 
finally, the curriculum should be an indi- 
vidual problem for each graduate student 
chosen as a result of evaluation by the 
graduate staff. 








Metallurgy and its Place in Engineering 
Education 


By JOHN CHIPMAN 


Professor of Metallurgy, Massachusetts Institute of Technology 


I suppose that any graduate of an engi- 
neering school if asked “What is mechani- 
cal engineering?” could give a reasonably 
competent description of that well-known 
field. The same could be expected for 
civil or electrical and in most localities 
also for chemical engineering. These 
four well-established branches include a 
large majority of the engineers of the 
country and account for three-fourths of 
the current graduates of engineering 
schools. The nature of metallurgical 
engineering is far less widely understood. 
Ask the average group of freshmen 
“What is metallurgy?” and the answers 
will range from prospecting for gold to 
predicting the weather. Nor is it possible 
to obtain from the catalogs of institutions 
which offer curricula in metallurgy any 
clear-cut picture of what the field con- 
tains. 

The teaching of metallurgy has devel- 
oped through many different channels. 
Perhaps the most fruitful of these has 
been found in the older curricula in min- 
ing engineering where an option in 
metallurgy grew up into a department 
which in some instances outstripped its 
parent. Chemical engineering has fos- 
tered courses in metallurgy and a num- 
ber of schools have departments of 
“Chemical and Metallurgical Engineer- 
ing.” Mechanical engineering depart- 


ments have aided in the development 
through options in materials of construc- 
tion and laboratories of metal processing. 
Departments of physics and chemistry 
have occasionally harbored staff mem- 
bers who were interested in the solid 
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state and whose work has led to the de- 
velopment of courses in metallography 
or in the physics of metals. 

It is not surprising, therefore, that 
curricula in metallurgy differ widely from 
one school to another; metallurgical engi- 
neers and the occupations and interests 
of metallurgists differ just as much. In 
recent years there has been evidence of a 
growing awareness on the part of metal- 
lurgists that they are members of ap 
engineering profession whose designation 
need not always be preceded by “mining 
and,” since there are important segments 
of the field which are perhaps farther 
removed from mining than from any 
other branch of engineering! There are 
also a considerable number of metallur- 
gists who lay no claim to being engineers 
at all since their training and _ interests 
are in science. The time is not yet ripe 
for any well-meaning educational society 
or accrediting agency to attempt to stand- 
ardize curricula in metallurgy. Curricula 
are developed and not prescribed. The 
development has called for frequent re 
visions in recent years and there is evi- 
dence that the process will continue. 

Before anything approaching stability 
in the metallurgical curriculum can k 
attained it will be necessary that those 
who are teaching the subject reach some 
kind of understanding as to what the 
field contains, and that this understanding 
be shared by persons responsible for the 
administration of engineering schools. It 
is the purpose of this paper to attempt 
an outline of the subject of metallurgy, 
an attempt which so far as I am aware 
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has not previously been made. A sec- 
ond purpose is to describe a curriculum 
in metallurgy which has evolved concur- 
rently with the outline. I shall refrain 
from claims of its perfection for the 
reason that it will inevitably be improved 
within a few years. All I can claim for 
it is that it has been developed through 
careful study and prolonged discussion 
among a group of metallurgists of widely 
differing backgrounds. 


An OUTLINE OF METALLURGY 


“Metallurgy is the science and art of 
extracting metals from their ores, refining 
them, and preparing them for use.” 
Webster’s definition seems perfectly ac- 
ceptable in a broad sense although its 
conciseness demands amplification. Mod- 
em metallurgy includes the science of the 
metallic state, of the structures and prop- 
erties of metals and their chemical and 
physical nature and behavior. Metallurgy 
is an art in that it involves the skill and 
ability to produce and employ metals, the 
systematic application of the knowledge 
of individuals and of organizations in the 
adaptation of metals to the uses of man. 
In short, metallurgy is engineering. This 
dual nature of metallurgy requires that 
its students be trained in both science and 
gineering, a requirement which is not 
at all unusual in modern engineering edu- 
cation. 

The term “metallurgical engineering” 
if used in the broadest sense means exactly 
the same thing as “metallurgy,” but for 
purposes of the present discussion I 
shall use the latter as the broader term to 
include metallurgical engineering and the 


sience of metals. The following outline . 


is an attempt to set forth the principal 
features of the entire field of metallurgy, 
not as a curriculum but as a field of human 
endeavor. The outline in Table I is in- 
tended to set forth only the major divi- 
sions of metallurgy including the applica- 
ble portions of closely related fields. It 
8 of course impossible to divide any 
sence sharply into cells; the boundaries 
ate inevitably blurred and the divisions 
overlapping. Nor is it feasible to show 
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in simple outline the interrelationships 
between the several branches and their 
relations to other fields of science and 
engineering. These interrelationships are 
so numerous that if they were indicated 
by tie lines in the diagram the result 
would be a nearly complete cross-hatching 
of the page! 

There is no universally accepted termi- 
nology corresponding to that used in the 
outline. Other schemes of classification 
have been used, for example “extractive 
metallurgy” covers Al and 2 and parts of 
Bl; and “adaptive metallurgy” ineludes 
A3 and 4 with parts of B2. The close 
relationship between A2 and B1 has led 
to the use of either name to cover both 
fields. Other names applied to A3 include 
“metal fabrication” and “mechanical met- 
allurgy” but I prefer to reserve the latter 
for the closely related B2i and j. For 
parts of A4 the term “metallurgical de- 
sign” is finding increasing favor. The 
term “physical metallurgy” is sometimes 
used to include all scientific aspects of 
metallurgy whereas in some quarters it 
has a broader significance including A3 
and 4. The term “metallography” as used 
in Europe covers physical metallurgy and 
its applications. It is used here in the 
more restricted sense of metal structures 
and the factors by which they are deter- 
mined. These are at least as much chemis- 
try as physies but the subject is here clas- 
sified under physical metallurgy in ac- 
cordance with the general usage of the 
latter term. 


A CurricutumM IN METALLURGY 


An outline of a field cannot serve as an 
outline of a curriculum. Its usefulness 
lies in what help the educator may derive 
from it in perspective and balance. Other 
factors must also be weighed heavily: 
local conditions, availability of staff, stu- 
dent needs. As professor Spielman* has 
pointed out, there is no curriculum for 
metallurgical engineering. Many accept- 
able solutions are possible and many of 
the controlling factors are not visible in 
the outline. Some of the pertinent facts 
which were considered important in de- 
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veloping the curriculum at M. I. T. were 
the following. The great majority of 
graduates go into the industries, perhaps 
twelve per cent take graduate work; the 
curriculum must serve both groups. Few 
of the students know at the outset what 
kind of metallurgical industry they will 
enter; alumni records show wide diversity 
in fields of work. 

Examination of the outline leads to the 
conviction that it contains very much more 
material than can be packed into a four- 
year curriculum. Since much must be 
omitted, it was agreed at the outset to 
coneentrate upon principles and omit 
descriptive material except for the bare 
minimum needed to avoid confusion. In 
this respect our task of framing a cur- 
riculum was made comparatively easy by 
the thoroughness of instruction in mathe- 
matics, physics, and chemistry throughout 
the first two years. In these courses the 
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freshmen and sophomore not only study 
the calculus and differential equations but 
also use them in every-day problems. Add 
to these a year of physical chemistry and 
a semester of crystallography and min- 
eralogy and the apparent total of basic 
seience in the curriculum is thirty-eight 
per cent. Actually this represents only 
the fraction which is taught in science 
departments; much of the material in 
metallurgy could be classed as basie science 
as will be shown presently. 

So much has been written recently re- 
garding the place of socio-humanistie 
studies in engineering education that ] 
hesitate to enter this interesting discussion. 
I shall therefore merely record agreement 
with those who attach high importance to 
these studies. In our curriculum the time 
allotted to them is seventeen per cent and 
this must include English, history, eco- 
nomics and a number of elective subjects 


TABLE I 


AN OUTLINE OF METALLURGY 


A. Metallurgical Engineering 


1. Mineral Dressing 
a. Comminution of ores 
b. Separation of minerals 
e. Leaching 


2. Process Metallurgy 

. Roasting and sintering 

. Reduction and smelting 

. Fuels and combustion 

. Heat and fluid flow 

. Electrometallurgy 

. Melting, refining and alloying 
. Casting and solidification 


Mme ar Tres 


3. Metal Processing 
a. Hot and cold forming 
b. Foundry practice 
e. Joining 
d. Surface treatment 
e. Powder metallurgy 
f. Heat treatment 
4, Application Metallurgy 
a. Selection and specification 
b. Alloy design 


. Quality control 
. Service behavior 


a0 





B. Metallurgical Science 


1. Chemical Metallurgy 


a. Crystal chemistry and mineralogy 

b. Thermodynamics of systems and 
processes 

e. Reaction kinetics 

d. Surface chemistry 

e. Corrosion and electrochemistry 


bo 


. Physical Metallurgy 


Metallography 


. Structure of alloys 

. Equilibria in metallic systems 

. Reerystallization and grain growth 
. Reactions in the solid state 


The Physics of Metals 


. Atomic and electronic structure 

. Diffusion 

. Electrical and magnetic properties 
. Theory of the solid state 


aon f 


0g eh © 


Mechanical Metallurgy 


. Elastic and anelastic behavior 
j. Plastic flow and fracture 


. he 
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such as labor relations, fine arts, interna- 
tional relations or history of ideas. 

Instruction in other engineering de- 
partments includes graphics, statics and 
dynamics, strength of materials, heat 
measurements, machine tool laboratory, 
and the fundamentals of electrical engi- 
neering. The remaining thirty-two per 
eent of the program is available for metal- 
lurgieal subjects and electives. 


METALLURGICAL ENGINEERING 


Mineral dressing is the preparation 
from the ore, as it comes from the mine, 
of concentrates suitable for smelting or 
other processes of metal production. It 
includes such unit operations as crushing, 
grinding, conveying, flotation, and the 
separation of minerals by magnetic and 
gravitational methods as well as by their 
aerodynamic or hydrodynamic behavior. 
Some metallurgical curricula omit the 
subject entirely which seems unfortunate 
in view of its paramount economic im- 
portance in the production of many 
metals. As generally taught from the 
standpoint of basic principles and unit 
operations, it certainly warrants a semes- 
ter course in any metallurgy curriculum. 
Laboratory work may include the quanti- 
tative study of such operations as com- 
ninution, classification, magnetic separa- 
tion, flotation, filtration and an introduc- 
tion to the microscopy of ores and the 
surface chemistry of minerals. One of 
the dominant thoughts in shaping our ecur- 
rieulum was the recognition of mineral 
engineering as a field of sufficient impor- 
tance to warrant a curriculum of its own. 
The one-term course mentioned serves as 
an introduction to the field for both metal- 
lurgical and mineral engineering students. 

Instruction in process metallurgy has 
undergone considerable development in 
teeent years and its importance warrants 
further careful planning of courses. The 
oder type of descriptive course began 
with the ore and described with the aid 
of drawings and photographs the equip- 
ent and processes used all along the line 
fo produce an ingot of steel. Or it took 
up the non-ferrous metals and described 


the processes used in their production. 
Such courses have been superceded by 
more quantitative ones having the em- 
phasis on principles and accompanied by 
problems. There has never been a sound 
reason for separate elementary courses in 
ferrous and non-ferrous metallurgy nor 
have there been profitable results from 
such separation. What is needed is a 
straight-forward engineering approach to 
the problems of metal production, and the 
model for this approach is already avail- 
able in the field of chemical engineering. 
Indeed process metallurgy might well be 
regarded simply as an extension of that 
field. 

Examination of the methods used in 
the production of metals shows that the 
great majority can be analyzed in terms of 
a small number of unit processes? which 
are common to all metals. Moreover these 
are based upon certain principles which 
are more or less common to all processes. 
The curriculum must rely upon courses in 
physics, physical chemistry and thermo- 
dynamics for most of the scientific prin- 
ciples involved; the engineering principles 
must be taught as a part of process metal- 
lurgy. This will include such subjects as 
stoichiometry, heat balances, fuels and 
combustion, flow of fluids and flow of 
heat, refractories and furnaces, and in- 
strumentation. And the approach to 
these principles must be quantitative with 
the solution of problems playing an im- 
portant part in the educational process. 
In our curriculum this course in princi- 
ples comes in the second half of the junior 
year. Laboratory work accompanies the 
study of unit processes in the first half of 
the senior year. 

In registering opposition to “descrip- 
tive” courses I do not wish to imply that 
process metallurgy courses should be en- 
tirely devoid of description. The student 
needs a framework upen which to fasten 
his knowledge of unit processes. He 
needs specific examples to which he may 
apply the principles he is studying. It 
is the emphasis which is important, and 
so long as the emphasis is on fundamental 
principles and their quantitative applica- 





tion to metallurgy the amount of support- 
ing descriptive material and the choice of 
specific metals and practices can be de- 
termined on the basis of local interest or 
individual preference. Summer employ- 
ment in industry is of very real value to 
the student. Group visits to metallurgical 
plants at set times during the junior and 
senior years should from a recognized 
part of the curriculum. 

As a final course in process metallurgy 
we are planning a study of flow-sheets, 
integrated plants and operating problems. 
This should afford favorable opportunity 
for the teacher to assist the student in 
bringing to focus the various elements he 
has been studying separately. Conducted 
on a “case” basis it will provide many op- 
portunities for exercise in the application 
of principles to problems of metal pro- 
duction and, we may hope, will lead in the 
direction of development of judgment. 

Metal processing lends itself so well to 


laboratory intruction that there is always . 


grave danger of the subject lapsing into 
a shop course. The techniques of form- 
ing metals into useful shapes are always 
interesting to the student and ean be 
counted upon to hold his attention. In- 
struction in this field as in others must 
emphasize principles. It should prefer- 
ably come at a time in the curriculum 
when the student is also studying physical 
metallurgy and has had at least a semester 
of this subject. He can then be expected 
to examine metallographically the prod- 
uct of his handiwork and to acquire an 
appreciation for the metallurgical re- 
quirements and limitations inherent in the 
various methods of fabrication. 

As the fourth phase of metallurgical 
engineering we have the task of putting 
the right metal in the right spot—applica- 
tion metallurgy. This is an activity which 
calls forth from the metallurgist all that 
he has learned in other fields of study. 
For it he needs to have an understanding 
of how metals are made, of their consti- 
tution and properties, of how they may be 
formed and heat treated, and how they 
will behave in service. This introduces 
such subjects as fatigue and corrosion and 
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wear; of machinability and weldability 
and drawability and a hundred other im- 
portant characteristics. Laboratory work 
includes practice in the recognition of the 
metal by microscopic examination, and 
diagnosis of its condition and suitability 
for use. Examination of numerous speci- 
mens which have failed in service, dedue- 
tion of the causes of failure and prescrip. 
tion for avoidance of its repetition evoke 
a thorough review of past training and 
provide an introduction to one of the im- 
portant professional activities of the met- 
allurgist.: 

The very great importance of economies 
in metallurgical engineering is not dis- 
played in the outline, nor is it evident in 


the curriculum. In practice of course any’ 


field of engineering is dominated by eon- 
siderations of cost and service. Mineral 
economics, production costs and quality, 
and the service life of metal structures 
are matters which require more than eas- 
ual mention at numerous points through- 
out the sequence of metallurgical engineer- 
ing courses. 


METALLURGICAL SCIENCE 


A large part of the field of metallurgy 
is applied physical chemistry. The 
chemistry of the many reactions involved 
in the reduction and refining of metals 
constitutes an important part of chemi- 
cal metallurgy. Corrosion plays a domi- 
nant role in the service behavior of many 
metals and its study, particularly in re 
lation to the structure of the metal, con- 
stitutes an important field of physice- 
chemical-metallurgical research. 
selective wetting of crystal surfaces plays 
a leading role in mineral fictation 
Other chemical phenomena too numerols 
to mention point to the dependence of 
metallurgy upon physical chemistry. 
Some of these will be discussed under 
metallography which is listed here ¢l 
ventionally as a part of physical metal 
lurgy. 

It seems that each field of science # 
engineering has developed its owns 
system of teaching thermodynamics. For 
metallurgical students this can be pat 
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terned in part along the lines of chemical 
thermodynamics with data and problems 
drawn from the metallurgical field. In 
addition such physical phenomena as 
ordering in alloys and transformations in 
the solid state have made the teaching of 
thermodynamics a matter of some im- 
portance in the field of physical metal- 
largy. The time for such a course is 
after completion of a general course in 
physical chemistry. 

The science of physical metallurgy is 
the offspring of physical chemistry and 
the physics of the metallic state. It is 
based on an understanding of solid solu- 
tions, of phase changes, of diffusion and 
reactions in the solid state, of equilibrium 
as summarized in the phase rule, and of 
nonequilibrium states in heat treated al- 
loys. Its techniques embrace microscopy, 
Xray diffraction, dilatemetry, thermal 
and magnetic analysis, the measurement 
of physical properties, and all the varied 
methods of metallography and heat treat- 
ment. 

This study obviously must be given a 
high place in any metallurgy curriculum. 
For it contains the scientific basis not 
oly for the future progress of metal- 
lugy as a science but also for the 
present important function of putting 
the right metal in the right spot for a 
given engineering purpose. Instruction in 
physical metallurgy begins with the 
junior year. It includes metallographic 
laboratory work in which the student 
learns to use the microscope and metal- 
lograph, to prepare his own metal- 
lographie specimens, to conduct heat 
treatments, to follow the course of the 
reactions in alloys and to interpret these 
in terms of structure and properties. The 
instruction in this subject throughout the 
jmior year partakes of the nature of 
4 scientific course; engineering applica- 
tions are reserved for the senior course 
i applied physical metallurgy. 

_X-ray methods have become such an 
important part of both chemical and 
physical metallurgy that a separate one- 


for | “mm course has been developed for the 


frst half of the senior year. The labora- 
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tory work includes the use of as many 
kinds of X-ray equipment-as are avail- 
able both for radiography and diffrac- 
tion. The student learns to make radio- 
graphs of metal parts and to evaluate 
these in terms of internal defects. Of 
greater importance he learns to prepare 
samples of metals and non-metals for 
diffraction study, to obtain his own dif- 
fraction patterns, and to interpret these 
in terms of crystal structures, lattice 
parameters, residual strains and orienta- 
tion texture. 


PROFESSIONAL ELECTIVE SUBJECTS 


In the courses that have been described 
in the foregoing paragraphs there has 
been little opportunity for specialized or 
advanced study. Attention has been de- 
voted. almost exclusively to gaining an 
understanding and not to imparting in- 
formation. Such a curriculum is open 
to the charge of being too theoretical, a 
criticism which could be accepted as high 
praise. Some students will inevitably 
want specialized instruction in some field 
of applied metallurgy and this need can 
be met by elective subjects in the senior 
year. Electives need not all be on ap- 
plied subjects nor indeed in metallurgy. 
Some of the topics which have provided 
material for such courses include electro- 
chemistry, steelmaking, mechanical metal- 
lurgy, corrosion, foundry engineering, 
welding, powder metallurgy, ceramics, 
the physics of metals, this last being al- 
most a “required elective” for any student 
primarily interested in physical metal- 
lurgy. Many students elect courses out- 
side the field of metallurgy, frequently 
in the science departments but occasion- 
ally also in the humanities and in business 
and engineering administration. The 
time alloted to elective subjects consti- 
tutes about one-fourth of the total 
schedule in the senior year. 

One of the very important features of 
a senior year is the writing of a thesis 
and the carrying out of a laboratory 
study on which the thesis is based. Much 
can be said in support of the educational 
advantages of a properly directed under- 
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graduate thesis. It is rare that such a 
thesis contributes substantially to scien- 
tific knowledge; its value lies almost 
entirely in the training and experience of 
the student. The fact that the answer 
is not known in advance adds zest to the 
enterprise and should afford a bond of 
common interest between student and in- 
structor. The field of metallurgy abounds 
in suitable subjects for such theses and 
occasionally the patient instructor is re- 
warded by a gem of new knowledge. 


METALLURGY FOR OTHER ENGINEERS 


Almost. every field of science and engi- 
neering incurs some need for metals and 
would profit from at least some elemen- 
tary instruction in metallurgy. In me- 
chanical engineering especially we have 
a branch which is extensively engaged in 
the application of metals and for which 
an understanding of the behavior of 
metals is absolutely essential. Too often 
it is hoped that such an understanding 
may be obtained from a semester’s course 
in “materials of construction” in which 
an attempt is made to cover the entire 
field of metallurgy plus concrete, wood, 
ceramics and plastics. Such a diversity 
can be covered only from a craft or 
strength-of-materials standpoint with lit- 
tle possibility of reaching a real under- 
standing of the behavior of metals. And 
I maintain that such understanding can- 
not be achieved by breaking test bars or 
reading handbooks, and that even a very 
good knowledge of the gross behavior of 
metals under stress is not sufficient. 

Much good can be accomplished for the 
student as well as for his future em- 
ployer if the first course in this field im- 
parts an understanding of the structure 
and constitution of metals and alloys and 
of how these are affected by chemical 
composition, heat treatment and plastic 
deformation. This may be followed by 
other courses in materials, one of which 
may ‘well be the same course in metal 
processing as that taken by students of 
metallurgy. Both of these courses are 
metallurgical in essence and will flourish 
best in a metallurgical environment. 
Courses of this kind, originally set up for 
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mechanical engineers have drawn consid- 
erable numbers of students from other 
departments of science and engineering, 
and are leading to increased enrollment 
in such applied metallurgy courses as 
foundry engineering. This trend should 
lead eventually to the full development 
of the metal-forming field as a part of 
engineering in which metallurgical science 
is essential to progress. 


POSTGRADUATE TRAINING 


It is not a purpose of this paper to dis- 
cuss graduate work in metallurgy. For 
the great majority of graduates in metal- 
lurgy who do not continue for an ad- 
vanced degree, further training must be 
obtained after graduation in the metal- 
lurgical industries. Many _ industries 
regularly conduct postgraduate training 
courses for their younger technical em- 
ployees. Such courses can be made to 
fill a real need and to pay big dividends 
through improved efficiency and a 
broader understanding of the industry 
among its younger engineers, salesmen and 
executives. The modern scheme of engi- 
neering education is becoming more and 
more dependent upon such training, and 
both the universities and the industries are 
according greater recognition to the re- 
sponsibilities of the latter in the training 
of engineers. It is neither possible nor 
desirable to teach a student in college 
how to operate an open-hearth furnace 
or a strip mill or what alloy to specify 
for each part of an airplane. Such de- 
tailed knowledge must be acquired in in- 
dustry. It is the function of undergrad- 
uate education to afford the man such 
preparation that he may profit from i- 
dustrial experience and thus begin to 
develop the characteristics of maturity 
and sound judgment. 
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How Industry Can Aid Higher Education 


By LEONARD ARNOW 


Instructor, Department of Engineering Mechanics, New York University 


What can be done to narrow the gap 
separating college training and actual 
engineering practice? One obvious solu- 
tion to this problem would be the devel- 
opment of closer cooperation between the 
campus and industry. Although the solu- 
tion may seem simple, its execution in- 
volves considerable planning and effort. 
Furthermore, who is to take the initia- 
tive in developing a program of coopera- 
tion between the schools and industry? 

Following the war, this problem faced 
the manufacturers of diesel engines in the 
United States and they decided to take 
the first step. Through the official organi- 
tation of their industry, the Diesel Engine 
Manufacturers Association (DEMA), a 
five-year educational program was set up 
with the following objectives: 


1. 


2. 


- 


uo 


t——) 


To help all engineering schools obtain 
adequate laboratory equipment. 

To foster the use of this equipment 
intelligently and efficiently, through 
improved layout, additional instru- 
mentation, and better laboratory 
procedures. 


. To sponsor improved diesel engine 


text material by issuing pamphlets 
on special subjects. 

To assist the improvement of labora- 
tory and lecture courses. 


. To encourage those schools which of- 


fer diesel graduate studies to have 
their students do thesis work that 
is valuable and interesting. 


. To help professors improve them- 


selves by means of short conferences 
on the latest technical developments 
in the industry by plant visits, and 
summer jobs in the industry. 
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7. To inform engineering students 
where diesel engines are to be used. 


Cooperating with the DEMA in this pro- 
gram were 30 manufacturers of diesel 
parts, accessories, and petroleum products. 

During the past few years, the DEMA 
educational director has visited most of 
the 112 accredited mechanical engineering 
colleges in the country. In this manner 
he has been able to ascertain the equip- 
ment available for teaching diesel engi- 
neering, the equipment needed, and other 
facts concerning the education of diesel 
engineers. 

A fair portion of the diesel laboratory 
equipment being used in the engineering 
colleges was found to be war surplus. It 
was estimated that this surplus amounted 
to over $7,000,000 worth of equipment. 
Consequently, most of the schools have 


‘enough engines to do.a reasonably good 


job in the laboratory. For example, in 
the future, it is expected that Oklahoma 
A. and M. will take a leading part in this 
respect as a result of the allocation to 
that school of the former Nazi diesel re- 
search laboratory by our government. 

_ When it was discovered that numerous 
schools were seeking assistance in course 
planning and laboratory layout, the 
DEMA published four bulletins discuss- 
ing laboratory equipment for testing and 
research work on diesel engines. These 
bulletins deseribed useful laboratory equip- 
ment that was easy to build and moderate 
in cost. Since the first four pamphlets 
met with an enthusiastic response, a num- 
ber of other bulletins are now in prepara- 
tion and will be issued shortly. 





252 


Similarly, the DEMA is sponsoring a 
series of pamphlets on special subjects, 
to be written by college professors, for 
the purpose of improving diesel text ma- 
terial. For instance, Professor W. P. 
Green of the Illinois Institute of Tech- 
nology is now writing a pamphlet on 
diesel engine intake and exhaust systems, 
while Professor E. B. Watson of Cornell 
is at work on a pamphlet telling about 
diesel engine lubrication. Each man is 


being assisted by a group of engineers 
whose jobs in industry are closely as- 
sociated with the subjects being covered. 

Other ways in which the DEMA is fur- 


HOW INDUSTRY CAN AID HIGHER EDUCATION 





thering the cause of diesel education are: 
by arranging for small groups of profes- 
sors to visit the plants where diese] 
engines, parts, accessories, fuel, and lubri- 
eating oil are manufactured; by helping 
professors get summer jobs with its mem- 
ber companies; by sponsoring annual edu- 
cational conferences on the East and West 
Coasts for college professors. 

This type of program might easily he 
applied to almost any branch of the engi- 
neering field, and would, if adopted 
widely, probably result in a higher grade 
engineering graduate, more fully aware 
of the “facts of life” of his profession. 
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An Occupational Survey as a Topic in English 


By HERMAN A. ESTRIN 


Instructor of English, Newark College of Engineering 


Which field of engineering shall I 
enter? What future training will I need 
if I enter electrical engineering? What 
are the advantages and disadvantages of 
the field of civil engineering? What is a 
typical day’s work of a mechanical engi- 
neer ? 

These are the questions which almost 
every sophomore must ask himself before 
he enters the Senior Division of Newark 
College of Engineering. Since, accord- 
ing to the requirements of the English 
Department, each student must write a 
research paper, the class decided that, as 
a topic of research, an occupational sur- 
vey be made to explore the field in which 
the student was primarily interested. 


In class we discussed the research ° 


paper with the following aims: 


1. To inform pupil about the engi- 
neering field—electrical, chemical, 
industrial, civil, and mechanical. 

. To teach him the techniques of re- 
search writing—documentation, out- 

.... line, bibliography. 

3. To guide him to choose his particu- 
lar field of engineering in which to 
major. 

4. To acquaint pupil with sources of 
information regarding his occupa- 
tional requirements, sources, and 
trends. 

5. To give student a mastery of tech- 
nique in investigating his field (and 
other fields) of engineering. 

6. To inform students about further 
courses and future training. 

7. To ineuleate within the student the 
professional attitude of engineer- 


ing. 


‘ 
bo 
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8. To inform student about occupa- 
tional trends, conditions, and op- 
portunities. 

9. To aid student to plan for his col- 
lege career and vocational choice 
on a rational basis rather than a 
blank selection. 

10. To help individual to appraise 
himself in respect to his particular 
branch of engineering. 


Each student received a printed copy 
of “Detailed Outline for Students’ Re- 
search Paper in Engineering,” as sug- 
gested in Dr. Gertrude Forrester’s Meth- 
ods of Vocational Guidance. 


1. History, importance, development, 
and probable future trends of a 
particular field of engineering. 

2. Requirements of the worker for 
entering and succeeding in this 
branch of engineering. Education 
and training necessary. Union or- 
ganization and requirements. Li- 
censes required. Examination re- 
quired. Civil Service requirements. 

3. Duties of worker. Tasks per- 
formed by a person in this oceupa- 
tion. Outline of a typical day’s 
work. Working conditions. 

4. Qualifications of the worker. Per- 
sonal qualities desirable. Character 
traits, personality traits, physical 
qualifications. Hobbies relevant to 
this branch of engineering. 

5. Economie demand. Number of 
workers according to the U. S. 
Census report. Number of work- 
ers in New Jersey. In your 
city. Number of workers ten and 

















































. Opportunities for placement. 


. Advantages. 


10. 
11. 


12. 
13. 


twenty years ago. Is the occupa- 
tion growing in importance? Is 
the field crowded? Is the work 
seasonal? Is work in this field nec- 
essary in times of depression? In 


times of war? Is work geographi- 


cally limited? Average salary. 
Of men. Of women. Of begin- 
ning workers. Of experienced 
workers. 

For 
experience. For apprenticeship. 
For advancement. Related occu- 
pations to which one might seek 
promotion. Opportunities for hon- 
orary, monetary, or social rewards. 
Opportunities for profit sharing, 
bonuses, annuity or retirement pro- 
visions, unemployment insurance, 
sick benefits, vacations. Oppor- 
tunities for home life, cultural 
growth, recreation, and participa- 
tion in community affairs. What 
service useful to society does the 
worker perform? 

What workers in 
this branch of engineering like best 
about it. 


. Disadvantages. What workers like 
least about it. 
. Report of a biography of a success- 


ful worker in this field. Make an 
occupational ladder. 

Report of a personal interview 
with a worker in this field. 
Newspaper _ clippings. 
graphs, pictures. 

Personal conclusion. 
Bibliography: References for fu- 
ture reading. Literature consulted 
in making this report. 


Charts, 


OCCUPATIONAL SURVEY AS TOPIC IN ENGLISH 


In class this outline was thoroughly 
discussed, according to the individual’ 
topic and field. It afforded the student 
the opportunity to consult various sources 
of research such as the Census Reports, 
newspapers, magazines, pamphlets, Cur- 
rent Biography, Occupational Indez, 
Vocational Index, and the latest texts 
about the particular field of engineering 
in which the student was interested. 

As to technique of research, I gaye 
each student “ditto” sheets entitled 
“Footnotes” and “Bibliography,” which 
emphasized the form and consistency 
that was necessary to follow. Typical ex- 
amples of how to make footnotes and 
how to prepare a bibliography were cited 
on this distributed material. These 
sheets were valuable in that each student 
had easy access to them for a quick re- 
ferral. 

So that each pupil might know what 
items were to be included in his prepara- 
tion of the paper and what points were 
considered in the grading of the paper, I 
distributed a check-list entitled Points for 
Consideration with Reference to Your 
Paper and discussed each item fully. 
This sheet and discussion crystallized the 
purposes of the research paper, gave the 
pupil a greater insight into the prepara- 
tion of a research topic, and taught the 
individual the method of organization of 
material. As a means of grading the 
pupil’s paper, it is a valuable technique 
for it presents a specific, over-all eriti- 
cism of the paper and allows the oppor- 
tunity to show the commendable aspects 
of the paper as well as those that can be 
improved. 
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Minutes of Executive Board Meeting 


A meeting of the Executive Board of sincere appreciation for his efforts in 
the American Society for Engineering organizing this worthwhile project. 
Education was held on Sunday, Novem- President Freund read the co of 
ber 7, at Washington, D. C. Those pres- O. W. Eshbach, Chairman of the Selec- 
ent were: ey . Freund, eee M. tion and Guidance Committee of the 
Dawson, B. J. Robertson, Thorndike Sa- ASEE, regarding the proposed agree- 
ville, S. S. Steinberg, J. S. Thompson, ment with the Educational Testing Serv- 
A. B. Bronwell and D. Isebrands. Also ice and the Engineers’ Council for Pro- 
present as invited guests were W. J. fessional Development. The Executive 
King, J. I. Mattill, F. C. Morris, and Board referred this matter to the Gen- 
E. B. Norris. eral Council. 

Secretary Bronwell reported on the Vice Presidents Dawson and Stein- 
activities of the Secretary’s Office to berg reported on the activities of the 
date. Treasurer Thompson presented his ECRC and ECAC respectively. 
report of the finances of the Society to The arrangements aa Ae for 
date. These reports are included in the the annual meeting to be held at Rens- 
— of the General Council — selaer Polytechnic Institute, June 20-24, 

ans for publication of a teaching 1949, were discussed. Several inquiries 
manual prepared by the Committee on regarding the assignment of pa ses- 
Teaching Manual of the ASEE were dis- sions to Divisions and Committees were 
cussed by F. C. Morris, author of the ead. It was pointed out that general 
manual, and E. B. Norris, Chairman of sessions had been allocated to Divisions 
the Committee on Teaching Manual. The nq Committees in the past, and one gen- 
Executive Board’s recommendations to oa} session will be allocated to the Com- 
the General Council are ineluded in the mittee on Relations with Industry this 
nef th Gemral Goel meting ear_‘hi mater wb akon ap a 
its teful Satta Hae th t- subsequent meeting of the Board. 
oe See oe oe The Executive Board voted that solici- 
standing contribution in this important : eee rine 
: ‘ tation of institutional members of the 
work and for his desire to waive royal- Societ at he heniiod 3 h th 
ties so that the manual can be made ee a . 
available to the greatest number of peo- S@™e ma wes the individeal member- 
ple at the least possible cost. ship deive, with: Prosslent Premed war, 

A “teaching aids project” proposed ing to deans of various engineering col- 
jointly by the Committee on Relations ‘eges and universities throughout the 
with Industry and the Division of Edu-. Country for their suggestions as to in- 
cational Methods was discussed by W. J. pegs a gis "a recommended 
King, Chairman of the Subcommittee on for institutional mem ip. 

Teaching Aids. This proposal was con- An inerease of from 20 to 23 per cent 
sidered by the Executive Board and re- in publication costs has been ~~ 
ferred to the General Council with ree- announced by Lancaster Press. It was 
ommendations as indicated in the minutes voted to authorize the Treasurer to use 
of the General Council meeting. The his discretion in accepting an increase 
Board expressed to Professor King its after a more complete itemization of unit 
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costs has been received from the pub- 
lisher. 

The Society sponsored summer school 
for 1949 was discussed, and Vice Presi- 
dent Saville was requested to investigate 


the matter further with a view toward’ 


getting some recognized engineering col- 
lege to sponsor a clinic on effective teach- 
ing methods in engineering. 

A request from the Office of Naval Re- 
search to use the membership list of the 
Society in the preparation of a directory 
of engineers and scientists engaged in 
research activities was approved. 

The Board voted to approve the appli- 
eation of the Embassy of India, Educa- 
tion Department, Washington, D. C., for 
associate institutional membership in the 
Society. 

The application of Fenn College for 
transfer from affiliate institutional mem- 
bership to active institutional membership 
was approved. 

It was voted that the Secretary confer 
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with the State Department, Washington, 
D. C., regarding the advisability of com- 
plying with requests for subscriptions of 
the JournAL from Russian occupied coun- 


. tries. 


President Freund announced that sey- 
eral committees of the American Stand- 
ards Association had been recently re- 
organized and announced that some 
appointments had been made to these 
committees, Other appointments will be 
made as soon as further suggestions for 
committee members have been received 
from our Drawing Division. 

The Board voted to approve the or- 
ganization of a branch of the Society at 
the State College of Washington, Pull- 
man, Washington. 

The application of the Evening Engi- 
neering Education Committee for Divi- 
sion status was approved. 

Respectfully submitted, 
ARTHUR BRONWELL, 
Secretary 
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Minutes of General Council Meeting 


A dinner meeting of the General Coun- 
cil of the American Society for Engi- 
neering Education was held on Monday, 
November 8, in Washington, D. C. Those 
present were: C. J. Freund, President, 
H. H. Armsby, M. T. Ayers, H. W. Bar- 
low, H. J. Barre, L. R. Blakeslee, A. B. 
Bronwell, E. S. Burdell, A. G. Conrad, 
F. M. Dawson, M. E. Farris, D. M. Ise- 
brands, H. J. Justice, L. S. Lassalle, C. 
E. MacQuigg, E. R. McKee (represent- 
ing W. C. White), J. C. McKeon, D. F. 
Miner, B. J. Robertson, Thorndike Sa- 
ville, F. L. Schwartz, R. D. Sloan (rep- 
resenting O. E. Osburn), S. 8. Steinberg, 
J. §. Thompson, K. F. Wendt (repre- 
senting G. J. Barker). Also present as 
invited guests were W. J. King, J. I. 
Mattill, and E. B. Norris. 

Secretary Bronwell reported on the 
activities of the Society to date, as fol- 
lows: (1) The membership drive for this 
year is well under way; (2) Arrange- 
ments for the conference and general 
session programs at the annual meeting 
are now in progress; (3) Favorable com- 
ments have been received on the new 
typography and cover'of the JOURNAL; 
(4) Forms for enrollment statistics sent 
to the deans of engineering colleges this 
year included a new form for enrollment 
in extension centers; also a committee of 
the Society is: actively working on the 
problem of whether or not: the U. S. Of- 
fiee of Education will assist in compiling 
these statistics in the future. 

Treasurer Thompson presented his re- 
port of the finances of the Society to 
date. He also reported :that the Soci- 


ety has recently. been informed by the 
Mellon National Bank and Trust Com- 
pany that the Lamme Fund, which is a 
separate account, is;heing ineluded in a 
collective trust under, the new trust policy 
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of the Mellon bank. The Treasurer also 
announced that an increase in printing 
costs of the JournaL would be forth- 
coming, effective with the December issue 
of the JOURNAL. 

Vice President Dawson presented a re- 
port of the activities of the ECRC; an- 
nounced that a new edition of the “Pay- 
off in Research” had been published; that 
a new Directory and Review of Current 
Research would be published this year; 
and that the by-laws of the ECRC had 
been changed. 

Vice President Steinberg presented a 
report of the activities of the ECAC in- 
dicating that the following committees 
had been reorganized: (1) Committee on 
Faculty Salaries, with W. C. White as 
Chairman; (2) Committee on Manpower, 
with L. M. K. Boelter as Chairman; (3) 
Committee on Secondary Schools, with 
E. D. Howe as Chairman; (4) Commit- 
tee on Military Affairs, with D. B. Pren- 
tice as Chairman. The Executive Board 
at its meeting urged that this committee 
start work on important legislative prob- 
lems dealing with the draft and other 
matters as soon as possible. 

Vice President Steinberg also indicated 
that the Committee on Engineering Build- 
ings would have a report to present at 
the annual meeting, after circularizing 
another questionnaire on the subject. 

Vice President Robertson reported that 
an attempt is being made to find out 
which engineering colleges throughout 
the country do not have Section activities 
available to them and to suggest to 
nearby Sections: that these schools be 
included. 

Vice President Saville reported on the 
activities of the Divisions and Commit- 
tees and indicated that they had been 
asked to submit to the Secretary’s office 
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information regarding the programs for 
the annual meeting, and that scheduling 
of the conferences, luncheons, and din- 
ners was well under way. He urged that 
Divisions and Committees give more 


thought to continuing studies which 


would result in significant contributions 
in the form of group reports on vital 
problems in engineering education. He 
pointed out that there were a good many 
problems which could well be given con- 
structive group attention. 

President Freund explained the back- 
ground of the Measurement and Guid- 
ance Project which has been jointly spon- 
sored by the ASEE and the ECPD. He 
explained the proposed reorganization of 
this project under the Educational Test- 
ing Service, a newly constituted organiza- 
tion financed by the Carnegie Founda- 
tion, which has been set up to consolidate 
testing programs in various educational 
fields. A letter was read from Dean O. 
W. Eshbach, Chairman of the Selection 
and Guidance Committee of the ASEE, 
which recommended approval of the pro- 
posed three-way agreement between the 
ETS, the ECPD, and the ASEE. Dean 
Eshbach’s letter explained several prob- 
lems which are being considered by the 
Committee. The proposed agreement 
provides for administration of the Meas- 
urement and Guidance Project by the 
ETS, in cooperation with an Advisory 
Council which has representation from 
the ECPD and ASEE. There is no 
financial responsibility on the part of 
either the ECPD or the ASEE in this 
agreement. The Board and General 
Council asked that the following mat- 
ters be brought to the attention of the 
ETS: 


1. The danger of making these tests 
too expensive, thereby alienating the 
support of the colleges; 

. The need for prompt return of the 
results of these tests; 

3. The desirability of selecting more 

appropriate times for the conduct 
of these tests; 


i) 
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4. The need for further revision and 
improvement of the tests. 


A motion was passed authorizing the 
President to sign the agreement and re- 
questing the ASEE representatives on 
the Advisory Council to report annually 
to the Executive Board and General 
Council. 

An explanation of the work of the 
Committee on Teaching Manual was 
given by Dean Norris, Chairman of the 
Committee. The General Council voted 
approval of the recommendation of the 
Executive Board that the Society be an- 
thorized to enter into a three-way agree- 
ment between the publisher, the ASEE 
and the Committee on Teaching Manual 
incorporating the following points: (1) 
a foreword is to be prepared indicating 
that the manual was prepared by Pro- 
fessor Morris under the sponsorship of 
the Committee on Teaching Manual; (2) 
this is not to be designated as an offi- 
cial teaching manual of the Society; (3) 
provision is to be made for future revi- 
sion of the manual if it appears desir- 
able; the revision to be made in such a 
manner that Professor Morris will re- 
tain credit for that portion of the manu- 
script which is not revised and to indi- 
cate that Professor Morris was _ the 
original author of the manual; (4) copy- 
right is to be taken out by Professor 
Morris, the Society to have the privilege 
of using the manual in any way it sees 
fit; (5) Professor Morris waives all right 
to royalties; (6) the publisher is to pub- 
lish the manual at the lowest possible 
price; (7) publicity regarding the man- 
ual is not to be commercialized. This 
agreement is to be submitted to the Com- 
mittee on Teaching Manual and to the 
Executive Board for final approval. 

Professor W. J. King gave a brief ex- 
planation of the Teaching Aids Project. 
The General Council voted to endorse this 
project. The Subcommittee on Teaching 
Aids, under the sponsorship of the Edu- 
cational Methods Division, was requested 
to make suggestions for the membership 
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of anew committee within the Division of 
Educational Methods to supervise this 
project. The new committee will then 
prepare more specific recommendations 
for the operation of the project and in- 
vestigate possible outside financing. 

The Report of the Committee on Eth- 
ies of Interviewing Procedures was ap- 
proved by the General Council and ree- 
ommended for publication in the Jour- 
AL, with the request that an explanatory 
preface be prepared to accompany the 
report. It was suggested that perhaps 
the ECPD might also be interested in 
endorsing this report. 

Mr. McKeon, on behalf of the Com- 
mittee on Relations with Industry, dis- 
eussed the Committee’s plans for carry- 
ing out the theme “Partnership with 
Industry.” The Committee has selected 
several projects for study during the 
year. Their program at the annual meet- 
ing will consist of reports of these proj- 
ects, as well as a report presented by Mr. 
Boring on Ethics of Interviewing Pro- 
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cedures. A one-day conference in the 
fall of 1949 is also under consideration. 

Motion was made and passed that the 
Council approve the action of the North 
Midwest Section in accepting the Uni- 
versity of North Dakota, North Dakota 
Agricultural College, and South Dakota 
State College into their Section. 

The following applications for life 
membership in the Society were voted 
approved: (1) Bowman, John G.; (2) 
Dooley, C. R.; (3) Hume, Alfred; (4) 
Larkin, F. V.; (5) Leutwiler, O. A.; 
(6) MecKergon, C. M.; (7) Munro, G. 
W.; (8) Welch, F. W. 

President Freund appointed the fol- 
lowing committee to prepare a statement 
to be presented to Rensselaer Polytechnic 
Institute at the Annual Meeting congrat- 
ulating them on their 125th Anniversary : 
E. §. Burdell, Chairman, M. T. Ayers, 
A. G. Conrad. 

Respectfully submitted, 
ARTHUR BRONWELL, 
Secretary 











Theme For The Year 


PARTNERSHIP WITH INDUSTRY 














Aut, GLENN L., Associate Professor of 
Civil Engineering, University of Michi- 
gan, Ann Arbor, Michigan. [Earnest 
Boyce, R. H. Sherlock. 

ANDERSON, JEAN ANDREW, Assistant Pro- 
fessor of Technical Drawing, Illinois In- 
stitute of Technology, Chicago, Illinois. 
I. L. Hill, H. C. Spencer. 

ANDERSON, ROBERT EDWIN, Assistant Pro- 
fessor of Electrical Engineering, Univer- 
sity of New Hampshire, Durham, New 
Hampshire. O. T. Zimmerman, L. W. 
Hitchcock. 

ANDOLINA, ANTHONY VINCENT, Instructor 
in Mechanical Engineering, Tri-State Col- 
lege, Angola, Indiana. Clyde E. Shaw, 
Leland 8. Ax. 

ANNER, GEORGE E., Assistant Professor of 
Eleetrical Engineering, New York Uni- 
versity, New York, New York. S. G. 
Lutz, H. Torgersen. 

APPLEBAUM, BERNARD, Instructor. of Civil 
Engineering, University of Connecticut, 
Storrs, Connecticut. K. C. Tippy, E. V. 
Gant. 

D’APPOLONIA, Exio, Assistant Professor of 
Civil Engineering, Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania. 
L. M. Laushey, J. W. Graham, Jr. 

AUPPERLE, GLEN L., Instructor of Mechani- 
cal Engineering, Oklahoma A. & M. Col- 
lege, Stillwater, Oklahoma. E. C. Baker, 
Robert R. Irwin. 

BAKER, JOHN Bascock, Professor of Me- 
chanical Engineering, Drexel Institute 
of Technology, Philadelphia, Pennsyl- 
vania. D. Dowell, J. H. Billings. 

Bogarpus, Rosert K., Instructor of Gen- 
eral Engineering, Rutgers University, 
New Brunswick, New Jersey. S. P. 
Owen, M. T. Ayers. 

BRINDA, JOHN, Instructor of Electrical En- 
gineering, University of Pittsburgh, 
Pittsburgh, Pennsylvania. R. G. Lucas, 
P. E. Rush. 

BrisToL, RutH A., Associate Librarian at 
Vail Library, Massachusetts Institute of 
Technology, Cambridge, Massachusetts. 


R. M. Lane, M. Chamberlain. 





New Members 
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BROOKING, WALTER J., Dean of Le Tourneau 
Technical Institute, Longview, Texas. 
C. J. Freund, A. B. Bronwell. 

BUEFFEL, BERNARD H., Assistant Professor 
of Electrical Engineering, Bucknell Uni- 
versity, Lewisburg, Pennsylvania. A. H, 
Cooper, D. M. Griffith. 

BURRILL, CHARLES M., Assistant to the Vice 
President in charge of Research, RCA 
Laboratories, Princeton, New Jersey. A. 
B. Bronwell, C. J. Freund. 

BuTLER, HowarD WALLACE, Assistant Pro- 
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Our Partners—The Smaller Industries 


By B. J. ROBERTSON 


Vice President of the ASEE and Professor of Mechanical Engineering, 
University of Minnesota 


Some years ago a small but successful 
manufacturer approached the personnel of- 
ficer of a large engineering school and asked 
him to recommend a young engineer for 
a position with his firm. When questioned 
as to the type of young engineer wanted, 
the reply was very indefinite, but he ex- 
plained that he thought the young man 
ought to act as an office boy for a couple 
of years to become familiar with the busi- 
ness. The firm had employed no engineers 
but thought it would be a good idea to 
have one. The position was not one that 
the personnel director could conscientiously 
recommend to even the poorest member of 
the graduating class. This company 
needed an engineer, one whose experience 
would qualify him to engineer their prod- 
uct, but it would not pay an adequate 
salary. Its conception of engineering cast 
doubt upon the future of any young engi- 
neer entering its employ. 


War Time Partnerships 


Many of these small organizations were 
brought face to face with the need for 
technical help when they attempted to 
meet the exacting requirements connected 
with war contracts. Classes were organized 
for thousands of these industries through 
the E.S.M.W.T program. Many courses 
were planned in conference with an in- 
dustry to fit its particular needs. They 
began to understand and appreciate the 
engineering colleges and the colleges be- 
tame familiar with many of the problems 
of the smaller manufacturers. The rela- 
tions between the larger industries and 
the colleges through the E.S.M.W.T. pro- 
gram were even more cordial. It was a 
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good start toward a partnership. Then 
the E.S.M.W.T. program was cancelled 
and our schools and colleges were filled to 
the bursting point with veterans. Since 
that time we have been so busy filling the 
demand for engineering graduates that 
we have nearly forgotten the partnerships 
we had begun. 


The Future of Young Engineers with 
Small Industries 


Many of the starting entrepreneurs do 
not feel they ean pay the salary of an ex- 
perienced engineer and try to hire the 
young graduate. We all agree, although 
the young graduate may not, that he is 
not yet an engineer, that he needs ex- 
perience under a competent professional 
engineer. But many times the know-how 
of the trained mechanic who has matched 
his wits against the world for many years, 
plus the scientific background of the young 
graduate, has proved to be a combination 
that has eventually brought him far 
greater financial returns and greater per- 
sonal freedom than a connection with a 
large organization. Large well-organized 
engineering depariments provide excellent 
training and development programs for 
the young engineer but often less op- 
portunity for advancement to the execu- 
tive position he may covet. A survey of 
the number of engineers who become ex- 
ecutives shows that 1 in 5 of the éngi- 
neers become executives and 1 in 23 is an 
officer of the company in plants where the 
number of engineers employed is 0.5 per 
cent or less of the total number of em- 
ployees. Where the engineers constitute 
5 per cent or more of the total employees, 
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only 1 in 35 of the engineers in plants be- 
come executives, and 1 in 120 become of- 
ficers of the company.? 


Small Industries Grow to Large Ones 


Small industries are the backbone of 
our democracy. Many of the large in- 
dustries of whom we are justly proud 
started as small factories, almost one man 
concerns. Henry Ford started in his own 
back yard, Edison’s beginnings were most 
humble, Goodyear started on the kitchen 
stove, Many industries started in this hum- 
ble fashion have developed into industrial 
giants. Their huge organizations with 
their vast research and manufacturing 
facilities engineered the building of great 
war machines that won World War II. 
Our ability to produce is more terrifying 
to those who would be our enemies than 
millions of soldiers under arms. But 
valuable as these huge industries are, they 
are not exclusive. The American way of 
life does not foster monopolies, it calls 
for competition. It is every man’s privi- 
lege to go ahead on his own and future 
Fords, Edisons, and Goodyears are start- 
ing on the rough road to success all over 
these United States of ours. Let us not 
lull ourselves into complacency. with the 
thought that future progress in this com- 
plex world must be left to large and well- 
developed organizations. If we maintain 
freedom of the individual to develop his 
own enterprise and to reap a reward com- 
mensurate with his contribution to society, 
progress will continue. 

Some organizations have grown to large 
proportions before establishing an engi- 
neering department. One now well-known 
manufacturer hired a university Professor 
some 20 years ago. He discovered that as 
their products developed and changes were 
made, sample parts had been kept on file. 
There were few drawings and much con- 
fusion. The engineering department or- 
ganized by him became one of the largest 
in the locality and the company now em- 


1 Mechanical Engineering, Volume 20, No. 
1, January 1945, Page 13. 





OUR PARTNERS—THE SMALLER INDUSTRIES 


ploys engineers in design, development, 
sales and service. Many young engineer. 
ing graduates from his own school haye 
cemented the partnership. The company 
has branched into many activities and has 
grown into a large corporation. Before 
going with the company, this Professor 
has established a partnership between his 
school and this industry and had won the 
confidence of its managers. Recently this 
company has established several research 
fellowships at engineering colleges, all as 
a result of the early partnership, and the 
mutual confidence resulting from close 
contacts between the industry and one 
competent faculty member. 


A Buyer’s Market Coming 


We must also recognize that we are 
graduating engineers to supply a seller’s 
market and that it will not always be thus, 
The ASEE Committee on Manpower es- 
timates that there will be a temporary 
buyer’s market within the next two years.” 
The partnership which began with the 
E.S.M.W.T. should be revived. It will 
increase the demand for engineering grad- 
uates to fill positions where they can con- 
tribute most to the American way of life. 
I am not advocating a return of E.S.M. 
W.T. courses; they filled a great need 
in a desperate time, but with a few ex- 
ceptions would not fit into a good engi- 
neering curriculum. But we need the kind 
of contacts with industry that accon- 
panied the planning of these courses. 

Employers have different ideas on what 
the young engineering graduate should 
know and what he should be able to do. 
This is particularly true in the smaller 
industries; the large employers have cor- 
related their ideas to some extent. It 
is startling to note in the report of Pre- 
liminary Survey of the E.J.C. subcom- 
mittee on Survey of Employer Practice 
Regarding Engineering Graduates, only 
50 per cent of the employers reporting 
stated that engineering graduates were 


2 ASEE Journal, October 1947, Pages 110- 
113, and September 1948, Pages 36-37. 
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OUR PARTNERS—THE SMALLER INDUSTRIES 


satisfactory. This included 12 per cent 
who thought they were excellent.® 

Mightier problems than ours have been 
solved by personal contacts, only where 
the iron curtain is drawn is it seemingly 
impossible to resolve differences between 
Nations. Personal contacts with the men 
who are building our local industries will 
lead to mutual confidence, which will in 
turn lead to better preparation of our 
young engineers and better utilization of 
engineering talent by employers. Produc- 
tion of the things that raise our standards 
of living will be increased and the respect 
and admiration of the world for a true 
democracy will be maintained. 

The local branch or section is in an 
admirable position to contact local indus- 
tries. A limited number of faculty mem- 
bers are generally well acquainted with a 
few industries, but true partnership in- 
volves all faculty members and all in- 
dustries. Among the things that are 
being done by branches and sections to 
promote partnership with industry are: 


1. Inviting executives and specialists 
from industry to ASEE meetings, espe- 
cially if they are dinner meetings. 


3 Mechanical Engineering, Volume 69, 
No. 4, April 1947, Page 306. 
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2. Inviting speakers from industries to 
address some of the meetings. 

3. Holding branch or section meetings 
at interesting local plants. 

4. Inviting high grade men from indus- 
tries to join the ASEE. Anyone inter- 
ested in education is eligible for member- 
ship. Between 5 and 10 per cent of our 
present members are from industries. 

5. Arranging occasional joint meetings 
with the local sections of the National 
Engineering Societies. The majority of 
their members are connected with industry. 

6. Sponsoring special symposiums, con- 
ferences, ete., for industries. A three day 
symposium on Industrial Engineering Re- 
search is being sponsored by one branch 
of the ASEE. The program is being 
planned by a committee composed of busi- 
ness executives and ASEE members. Na- 
tionally known speakers will be brought 
in. 


It is suggested that you confer with 
your local industries about partnership 
plans, then send an outline of your plan 
to the editor of the JourNaL, so that 
others may have the benefit of your ideas. 
Your plan may be just the suggestion that 
some other branch or section can use. 











New York—Summer Playground 
of the 


Annual Meeting, ASEE— June 20-24, 1949 


Have you planned your summer vaca- 
tion yet? The ASEE meeting in Troy, 
New York, June 20-24, will have an ideal 
vacation land setting in the heart of the 
Adirondacks. 

It is no accident that New York State 
is one of the country’s most popular Sum- 
mer playgrounds. With such an unusual 
variety of vacation opportunities it is no 


wonder that the State has an annual tour- 
ist and vacation trade that jingles ¢ash 
registers to the tune of a billion dollars, 
Visitors to New York State are fre- 
quently amazed by what they find. Small 
in terms of area (New York ranks 29th 
among the 48 states), there are few states 
which have such a wide variety of terrain 
and such a wealth of scenic beauty. 





In this octagon-shaped study at Elmira, built to resemble the pilot house of a Missis- 
sippi steamboat, Mark Twain wrote ‘‘The Adventures of Tom Sawyer,’’ ‘‘ Huckleberry 
Finn,’’ ‘The Prince and the Pauper,’’ ‘‘A Tramp Abroad,’’ and ‘‘A Connecticut Yankee 
at King Arthur’s Court.’’ 
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NEW YORK—SUMMER PLAYGROUND 








Foaming Lower Falls of the Genesee River in Letchworth State Park, part of the 
‘*Grand Canyon of the East,’’ is a scenic wonderland. 


Travelers may be aware that New York 
ranks first in commerce, industry, and 
population but are startled to discover 
that nevertheless there is a lot of open 
country. Millions of acres of farm land 
and forest take up a large part of the 
State and nearly a tenth consists of lakes, 
rivers and other waterways. 

New York’s variety of recreational op- 
portunities are the result of this diversi- 
fied geography. To these natural re- 
sources additional interest has been added 
by man himself. History has contributed 
romance. Engineering skill, expressed in 
highways, railroads and airplanes, has 
made traveling easy. Modern planning 
has created parks, playgrounds and 
beaches. A resort industry has supplied 


attractive accommodations. 
Practically every vacation-time recrea- 
tion abounds in New York State. 


Take swimming, for instance. It plays 
a big part in the vacation plans of most 
families. In New York the swimmer can 
choose from rivers like the clear, cool St. 
Lawrence, cold, clean mountain lakes like 
Lake George, warmer, fresh lakes by the 
thousand in all parts of the State, or salt 
water surf for miles on Long Island 
beaches. 

The men of the family probably want 
to do some fishing. For fishermen the 
State offers some 8,000 lakes and more 
than 600 miles of State-controlled trout 
waters. Most of these fishing spots are 
stocked annually by the Conservation 
Department. 


Variety of Sports 


Camping? Yes indeed. Besides the 
Adirondack and Catskill parks, in which 
the State maintains 31 free camp sites, 
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there are 77 other State parks many of 
which include camping in their programs. 

Hiking? Mountain climbing? The 
State-maintained trails alone in the moun- 
tain areas have a mileage that comes to 
nearly 600 and the privately-operated 
trails are even more extensive. 

Canoeing? The Fulton Chain, a water 
highway leading a hundred miles through 
the Adirondacks, attracts thousands each 
Summer. 

Motoring? Sightseeing? Help your- 
self to some of the best. For scenery try 
the Adirondacks, the Catskills, Niagara 
Falls, Watkins Glen, the Finger Lakes, 
the Hudson Valley. If you are interested 
in history be sure to schedule stops at 
Washington’s Headquarters in Newburgh, 
Johnson Hall at Johnstown, Fort Niagara 
at Lewiston and the Saratoga Battlefield. 

All these interests are for the active 
vacationer. It may be that your vacation 


NEW YORK—SUMMER PLAYGROUND 


plans call for a good deal of just plain 
resting. In that case you'll be looking for | 
a comfortable, reasonable Summer hotel 
or boarding house, or a quiet cottage. 
Take your pick from the 500 communities 
in New York State that offer facilities for 
vacationists. 

Vacation-wise New York State can be 
divided into 15 areas, each of them having 
its own distinctive attractions. 

Northernmost is the St. Lawrence Val- 
ley. Here, stretching from Lake Ontario 
to Chippewa Bay, are the Thousand Is- 
lands. By actual count there are more 
than 1,700 of them. Even at that, one 
fussy Chicago man couldn’t find one that 
met all his qualifications so he had one 
built to order. Islands are sites for Sum- 


mer homes and riverside towns like Alex- 
andria Bay, Cape Vincent and Sackets 
Harbor, furnish a variety of accommoda- 
tions. Fishing, particularly for black bass 


A modern, 8-mile highway leads to the summit of 4,872-foot Whiteface, an 
Adirondack Mountain offering incomparable scenic views. 
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Though not the original, the Block House erected on the site of Fort Neilson, American 
headquarters in the Battle of Saratoga, attracts interested attention of visitors to Saratoga 


National Historical Park in New York State. 


and muskellunge, is one of the leading at- 
tractions and the other water sports of 
swimming, sailing and motor boating 
flourish. 


Scenic Wonders 


Southward, flanked by the hundred-mile 
stretch of Lake Champlain on the east, 
lie the Adirondacks. They appeal to a 
variety of vacationists, from motorists 
who enjoy the sight of the towering peaks 
from the highways to the army of hikers 
and mountain climbers who ascend them 
on foot. Mountain streams offer trout 
fishing and scores of resort villages have 
vacation accommodations. Freedom from 
ragweed makes the Adirondacks a haven 
for hayfever victims. 

The Saratoga-Lake George region, on 
the southern edge of the Adirondacks, 
has both scenic and historic appeal. Sara- 


toga Springs, with its mineral baths and 
horse racing, is both a health center and a 
fashionable resort. 

The Mohawk Valley marks a division 
between northern New York and the 
southern area. 

The Barge Canal follows the river and 
railroads and highways flank it. Since 
Indian days the valley has been a busy 
pathway. Such places as Johnson Hall, 
at Johnstown, recall scenes from Amer- 
ica’s past. At the General Electric plant, 
in Schenectady, the visitor will see the 
wonders of modern science and perhaps 
get a glimpse into the future. 

New York’s second mountain area, the 
legendary Catskills, stretch along the west 
bank of the Hudson River. Not so rugged 
and primitive as the Adriondacks, the 
Catskills have an intimate appeal of their 
own. The valleys that nestle under their 
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hazy blue peaks are dotted with highly de- 
veloped resort colonies. 

The Valley of the Hudson, with one of 
the most beautiful of rivers, is a fascinat- 
ing region with a multitude of attractions 
for sightseers—West Point, Hyde Park; 
the Kingston Senate House, the Storm 
King Highway, Bear Mountain, the Pali- 
sades, Washington Irving’s home at 
Tarrytown, to list but a few. 

New York City is a vacationland in it- 
self. Theaters, night clubs, museums, 
parks, shopping centers, skyscrapers and 
sight-seeing tours make it an ever popular 
vacation spot. 

Salt water attractions, including surf 
swimming, fishing and boating, add to the 
picturesque charm of Long Island. Jones 
Beach, a famous recreation center, with a 
three-mile beach, is one of several parks 
maintained on Long Island by the State. 

In the central and western parts of New 
York State are the Finger Lakes, the 
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Southern Tier, the Genesee Region, the 
Chautauqua-Allegheny Region and the 
Niagara Frontier. 

The Finger Lakes, deep, narrow and 
from 11 to 40 miles long, are surrounded 
by rolling hill country that is primarily 
agricultural. Particularly suited to the 
growing of grapes, the hills have exien- 
sive vineyards and in the wine cellars 
of Hammondsport, reminiscent of Old 
France, travelers see fine American cham- 
pagne undergoing careful aging. 


Historic Interest 


Fifteen miles of the beautiful gorge of 
the Genesee River have been preserved in 
Letchworth State Park. There are water- 
falls and forest, the ancient council house 
of the Seneca Indians and a museum of 
Indian culture. 

Travelers in the western area will visit 
Niagara Falls, of course, and Old Fort 
Niagara, the frontier post established by 





Brooklyn Bridge frames this view of the world’s most famous skyline, the towering 
skyscrapers of Manhattan. 
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the French in the 17th century is at 
nearby Lewiston. 

The country’s leading glider center is at 
Elmira, in the Southern Tier. From June 
throughout the Summer visitors will find 
the graceful, long-winged sailplanes soar- 
ing in contests which draw entrants from 
all over the world. Mark Twain’s Elmira 
study, in which he wrote “Tom Sawyer,” 
“Huckleberry Finn,” and other classics, is 
open to visitors. At Corning, site of the 
great Corning Glass Works, is displayed 
the first of the 200-inch glass disks that 
were cast for the Mt. Palomar telescope. 

For 75 years, Chautauqua, on the lake 
of the same name, in the southwestern 
corner of the State, has brought its Sum- 
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mer residents a program of outstanding 
cultural and educational features and its 
lakeshore location has provided excellent 
recreational advantages. 

Allegany State Park, a 65,000-acre 
reservation of rugged, forest country, is 
especially attractive to hikers, campers 
and other outdoorsmen. 

More than 500 New York State com- 
munities offering accommodations and ree- 
reational opportunities for Summer visi- 
tors are listed in a vacation guide issued 
by-the Travel Bureau of the New York 
State Department of Commerce. Free 
copies may be obtained by writing the 
Department, 112 State Street, Albany 7, 
Nu¥, 











Theme For The Year 


PARTNERSHIP WITH INDUSTRY 














Division of Responsiblity Between the College and 
Industry in the Education of an Engineer” 


By B. R. TEARE, JR. 


Buhl Professor of Electrical Engineering, Carnegie Institute of Technology 


Neither the college alone, nor industry 
by means of an apprentice program alone, 
ean be expected to turn out a full- 
fledged professional engineer. The ex- 
ceptions that we all know of, the capable 
student with unusual practical knowledge 
at graduation or the competent profes- 
sional engineer who became such without 
college training, merely serve by their 
rarity to emphasize that the education of 
the engineer is the joint responsibility of 
the college and industry; the two agencies 
necessarily must work together, with a 
greater or lesser degree of conscious 
planning, to achieve the end of a compe- 
tent professional engineer. It seems al- 
most self-evident that the partners in 
any enterprise can cooperate toward a 
common end most effectively if they have 
a clear understanding of their respective 
tasks. Thus the question arises, what is 
the responsibility of the college and what 
is the responsibility of industry in the 
joint undertaking? This question is the 
subject of my discussion. 

The subject is by no means a new one. 
In fact many educators and industrialists 
who are unquestionably in positions to 
speak authoritatively on the subject have 
considered it carefully and at length and 
have in most cases agreed that the best 
preparation for engineering consists of a 
period of formal instruction in college 
followed by a period of internship in 


* Prepared for and approved by the Com- 
mittee on Relations with Industry. 

Presented at the Fifty-Sixth Annual 
Meeting of the Society, Austin, Texas, June 
14-18, 1948, 
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industry; and that the college should 
direct its education towards understand- 
ing and capacity to use fundamental 
principles, and leave to industry the 
function of acquainting the graduate 
with much of the practical applications 
and specific operating procedures that 
he will require. There seems to have 
been little formal disagreement with this 
division of responsibility but, in practice, 
misunderstandings and doubts have 
arisen. The misunderstandings seem to 
center around what is meant by the term 
fundamental principles; what is funda- 
mental to one teacher may not be funda- 
mental to another teacher, or to the man 
from industry. And even when there is 
reasonable agreement as to what the 
term fundamental means, there arises 
doubt, more often expressed orally than 
in writing, as to whether small industries 
ean afford and are willing to assume 
genuine responsibility for the time and 
effort-consuming training that takes place 
in the internship period. It is expen- 
sive business to train the professional 
engineer, but it is an investment that is 
necessary for an engineering organiza- 
tion, and one that returns big dividends. 

The Committee on Relations with In- 
dustry believes that there is lip service, 
at least, to the doctrine of emphasizing 
fundamentals in college and depending 
upon industry for an internship, but is 
mindful that in some quarters there may 
be reservations. The Committee has pro- 
posed a further consideration of the 
situation with a view to clarifying it and 
making a definite recommendation with 
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respect to the division of responsibility, 
| with the hope that the misgivings 
and doubts may become crystallized and 
possibly through a restatement of the 
recommendation lead to mutual agree- 
ment. The motive is somewhat the same as 
that which leads manufacturers and cus- 
tomers of a given product to agree on cer- 
tain standards for that product. This dis- 
cussion should be the basis for a recom- 
mendation from the committee, which, if 
there is general agreement and approval, 
could be taken as a first approximation 
to a standard. Grateful acknowledge- 
ment is made for the very real help 
from all the members of the Committee, 
and especially to Messrs. J. C. McKeon, 
K. B. McEachron, Jr., M. J. Bergen, and 
E. W. Seeger who were the members of 
a subcommittee working with me on the 
problem. 


What Are Fundamentals? 


A start is made by accepting the 
premise that the college will give a 
sound training in fundamentals and that 
industry will be responsible for the in- 
ternship phase, and then trying to make 
clear (1) what the term fundamentals 
means and (2) what certain implications 
of this philosophy may be. The premise 
is broad enough to cover many points 
of view; the interpretation should be 
sufficiently restrictive to raise issues that 
ean be debated, and I shall try to be 
clear enough so that any misgivings one 
may have shall be either eliminated or 
sharpened to the point of frank disagree- 
ment. 

The noun fundamental has been de- 
fined as “a principle, rule, law, or article 
which serves as the ground work of a 
system” and in the discussions of engi- 
neering education is chiefly used in the 
sense of a general rather than a special- 
ied principle, although it also has the 
connotation of importance. One pri- 
Mary source of misunderstanding lies in 
the relative nature of the word. Let 
me illustrate by an example. In think- 
ing about problems of strain and bend- 
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ing one may consider four different prin- 
ciples: (1) Hooke’s law giving stress in 
relation to strain, (2) the differential 
equation for the bending of a uniform 
beam with any kind of loading and sup- 
ports, (3) a relation for the deflection of 
a beam with specific loading and sup- 
ports, and (4) the relation giving the 
movement of the free end of a bimetallic 
thermostat bar of specific shape when the 
temperature is changed. Of course these 
are only four of the many relations that 
might be considered. They are listed in 
order of decreasing generality. If one 
were thinking about the whole field of 
elasticity he might say that the stress- 
strain relation is fundamental and the 
general differential equation is somewhat 
fundamental although less so than the 
stress-strain law. He might say that 
the other two, the equations for bending 
of a specific beam with a specific support 
and for the bimetallic thermostat bar are 
not fundamental at all. Another person 
dealing with many similar specific strue- 
tures or one working exclusively with 
thermostats might disagree sharply be- 
lieving that one or both of the last ex- 
pressions are truly fundamental. In 
terms of the general definition according 
to which a principle is fundamental if 
it serves as the ground work of a sys- 
tem, either of the points of view men- 
tioned might be justified, because to one 
man the term system used in the defini- 
tion means elastic theory, to the other it 
is thermostat design. Thus the word 
fundamental is necessarily a relative sort 
of word, and if our manner of dividing 
responsibilities is to be clarified the word 
must be restricted or used in an unam- 
biguous way. 

Another source of misunderstanding 
is the frequent use of the adjective 
fundamental as synonymous with impor- 
tant. I am sure that I have heard teach- 
ers in discussing their own courses use 
synonymously the terms fundamental, 
important, good, and what I teach, and 
perhaps also my readers may suspect the 
same of me. 
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For our purposes of clarification, it 
seems well to eschew the connotation of 
importance and confine the use of the 
term fundamental to its significance of 
generality, recognizing that it is a rela- 


tive term. Thus one principle is more - 


fundamental than another if it is more 
general, comprehends more situations, 
has wider applicability. 

At first glance one might think it de- 
sirable to have a meaning for fundamen- 
tal (or to choose some other word) that 
is not relative but is absolute and definite, 
so that the phrase “the colleges should 
teach fundamentals” would convey a per- 
fectly definite curriculum in all its detail 
and would be the basis of deciding 
whether or not to include a given topic in 
a course. But after some reflection it 
might be concluded that curriculum 
planning does not lend itself to such a 
rigid framework. Engineering education 
comprehends fields whose areas are not 
well defined and fixed; they change from 
year to year; few are the topics that 
must be completely mastered in college 
in order to deal with professional prob- 
lems in practice, especially when it is 
remembered that the engineer must con- 
tinue to learn throughout his profes- 
sional life. We do not want to put pro- 
fessors into straitjackets nor make 
robots of the students. Thus what seems 
to be needed is a term that gives direction 
without rigidity and the word fundamen- 
tal seems quite adequate. Used in our 
situation it provides means of deciding 
which of two topics should be included 
if there is time for only one, but it indi- 
cates neither that one must be included 
at all costs nor that both cannot be in- 
cluded if time is available. And this use 
seems exactly to meet our needs when one 
thinks of the problem as a whole. 


Division of Responsibility 


Let us see how it applies to the di- 
vision of responsibilities. It means in 
terms of our premises that colleges 
would put greater emphasis on the 
mastery of the more fundamental prin- 
ciples and less emphasis on specialized 
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principles and techniques, even though 
the latter may be important in restricted 
fields. It assumes that the manufacturer 
of thermostats is willing to hire a gradu- 
ate knowing that he has not been drilled 
exhaustively in the formulas for thermo- 
stat performance, but can expect him in 
terms of my example, to thoroughly 
understand the general stress-strain re- 
lations and the general beam equation, 
and furthermore can expect him to be 
able to use them to analyze the situation 
that the thermostat presents. The manv- 
facturer can also expect that with the 
proper tutelage from industry the gradu- 
ate will become adept in thermostats and 
their ramifications. It is sometimes urged 
that a small manufacturer needs’ spe- 
cialists; but the fact may well be the 
reverse, that because he has fewer engi- 
neers than a large manufacturer they 
must be more broadly trained, and each 
able to handle a greater variety of prob- 
lems. 

Thus two implications of this way of 
dividing responsibility are that empha- 
sis in colleges will be shifted toward the 
more general relationships, and that col- 
leges must train the student to use gen- 
eral principles in new and specific situa- 
tions. <A third implication that is nearly 
obvious is that if college work is given 
such a direction there will not be time to 
train the graduate thoroughly in the use 
of many specialized working formulas 
and practical procedures and this train- 
ing must be given by industry. A 
fourth implication is that colleges must 
prepare the student to learn from experi- 
ence in his later professional life. A 
fifth is that industries must study their 
internship programs to see if they can 
be coordinated better with college train- 
ing. 

Let us see why this philosophy is 
sound. Engineering in general and each 
of its subdivisions is expanding at an 
ever-increasing rate making well-nigh 
impossible the coverage of all the im- 
portant factual material. However, the 
truly general fundamental principles are 
not increasing at anywhere near this rate, 
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although it is undoubtedly desirable to 
continue to broaden the scientific base 
that underlies engineering. For example, 
the authors of electrical engineering 
texts are finding it desirable to put in 
relativistic equations and to refer to 
quantum theory in order to account for 
electronic tube behavior. But there is 
no expansion of the scientific core of 
engineering that is of the order of mag- 
nitude of the expansion of the applica- 
tions. The difficulty experienced by the 
colleges of keeping up with the growth 
of applications could conceivably be met 
by further specialization into options 
within the major subdivisions or by 
lengthening the curriculum, instead of 
by the emphasis on fundamentals. How- 
ever, specialization by means of options 
during college is confronted by the twin 
difficulties of the student not knowing the 
special field he wants, at least consist- 
ently over a period of four years, and 
the difficulty that when there is a free 
choice the number going into a field bears 
little relation to the availability of jobs 
in that field. For instance, radio as an 
option seems to be attracting many more 
students than industry can absorb. It is 
a common experience to find an engineer 
doing work in a field for which as a stu- 
dent he did not prepare. Lengthening 
the curriculum for all students does an 
injustice to the large fraction of gradu- 
ates who go into sub-professional ac- 
tivities, a group which this society rec- 
ognizes to be important in the scheme 
of things, and for whom this society has 
recommended three year technical insti- 
tute training. Also lengthening the 
curriculum primarily for the purpose of 
including more specialized work would 
seem at best to be a temporary expedient; 
shall the curriculum be lengthened still 
more every decade so that the technologi- 
eal advances may be added to it? 


Industry to Provide Professional 
Experience 


Formal education should not continue 
forever, even though we recognize that 
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the engineer must grow professionally 
during his whole life of practice. Thus 
there is reason for confining the work in 
college to the mastery of the more funda- 
mental principles underlying engineer- 
ing, to the development of capacity to 
use them in specific situations, and to the 
preparation for learning from later pro- 
fessional experiences, provided of course 
that industry is willing to assume the 
responsibility for acquainting the gradu- 
ate with much of the specialized knowl- 
edge and the practical procedures that 
he will need in his work. 

The question may arise, how can the 
student be taught more thoroughly than 
at present to apply fundamentals in 
specific situations and to learn from 
later professional experience? These 
questions are too broad to be discussed 
fully here but it appears that much can 
be accomplished by telling the student 
less and making him do more on his own, 
by less of formal lectures and more of 
problem work of the kind that involves 
thinking rather than pencil and slide rule 
pushing. Principles can be induced by 
the student from carefully chosen in- 
stances. This is learning from experi- 
ence and will prepare him to learn in his 
later life from his own professional ex- 
perience. He can be taught to deal with 
specific situations by giving him pro- 
fessional problems to deal with while 
he is still a student, problems that are set 
at the right levels of difficulty and com- 
plexity and handled in professional 
engineering style. What is most impor- 
tant is that the problems contain all the 
elements of a true professional problem 
and that he be taught the professional 
way of dealing with such a problem. 
The student’s own work with instances 
and his own solution of problems should 
replace as far as possible, perhaps en- 
tirely, the illustrations we teachers often 
give to the student in ready-made form, 
and the little exercises in which he 


merely substitutes in formulas. 
To what extent should the colleges 
carry the doctrine of emphasis on funda- 
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mental reasoning and consequent de-em- 
phasis of specialized procedures—is there 
a danger of turning out pure scientists 
instead of engineers? This seems doubt- 
ful for two reasons: that part of the 
teaching which involves handling spe- 
cific engineering situations, which might 
well receive half the time and effort of 
the student, is engineering and is full 
of engineering point-of-view and engi- 
neering facts. It differs, however from 
much of current practice in that it 
samples rather than covers the fields of 
engineering application, an important 
distinction. The sampling can and 
should be directed, but only as a by-prod- 
uct, towards the most widely encountered 
engineering situations. The other influ- 
ence that prevents excess is the con- 
servatism of the instructor himself. In 
the cases with which I am familiar, there 
has been little tendency to go beyond a 
reasonable elimination of factual material 
even when there has been strong pressure 
to do so. 

It is not necessary that all courses in 
college emphasize fundamental reasoning 
to the same degree—neither is it essential 
that all colleges handle the work in the 
same manner. What can be accomplished 
by re-opening a discussion as we are do- 
ing is to find out: 1. if there is reasonable 
agreement, especially from representa- 
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tives of industry, that colleges should 
emphasize fundamentals to a greater 
degree than at present, with all the im- 
plications that have been pointed out, 
and: 2. if industry is willing to assume re- 


‘sponsibility for an engineering internship. 


If the foregoing division of responsi- 
bility between the college and industry is 
accepted, what can be done to improve 
the resulting product of the joint effort? 
Much more needs to be done in the col- 
leges to find better ways of teaching 
fundamentals so thoroughly that the stu- 
dent can readily apply them to specific 
situations and to find out how best to 
teach him to learn from his later experi- 
ence. This applies equally to his com- 
petency in technical performance, and on 
the humanistic social side, to his ability 
to live his life well, and to be a good 
citizen. And it seems reasonable to think 
that better ways can be discovered for 
making the internship effective than 
merely putting the graduate to work and 
especially better ways to integrate this 
activity with the activity in college. The 
great value of superior professional man- 
power to engineering industry of superior 
professional personnel would seem to 
justify the expenditure of considerable 
planned effort on the internship program, 
as well as upon curriculum and instrue- 
tional techniques. 
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Arousing Engineers to Citizenship and 
Leadership in a World of Crisis* 


By E. S. REDFORD 


University of Texas 


The problem of the engineer in arous- 
ing interest in social studies is only par- 
tially a unique one. In part, it is the 
problem faced in all professional fields 
of providing enough education for par- 
ticipation and leadership in social affairs. 
In each of the technical fields the increase 
in scientific knowledge and the increase 
in specialization has led to a crowded 
curriculum. Finding a place for all that 
is needed for the fully educated man is 
difficult. In part, however, your problem 
ig unique. This is due to the fact that in 
the past, education in social problems 
has not seemed as relevant to an engineer 
as it has to some other groups, such as the 
lawyer, the business man, and the teacher. 

Your problem does not arise because of 
atomic energy. Atomic discovery only 
emphasizes and intensifies the problem. 
It throws in bold relief two aspects of 
modern civilization. The first is the 
shrinking of space and the interdepend- 
ence of peoples. Accompanying this de- 
velopment has been the rise of this nation 
to a position of leadership in the world 
society of interdependent peoples. As a 
result, we cannot be satisfied with educa- 
tion in things American only. We must 
rescue ourselves from provincialism in 
education. American youth, including en- 
gineers, must be prepared for peacetime 
service abroad, for life with other peoples, 
for broad understanding of different ways 
of life. Education must lift our horizons, 
broaden our ethics, and deepen our capac- 





* Presented before the Social-Humanistic 
Division at the Annual Meeting, Austin, 
Texas, June 1948. 
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ity to understand and work with others 
whose habits of life and whose thinking 
are different from our own. 


Rate of Social Change 
The second aspect of modern eiviliza- 


tion is the tremendous rate of social 
change. 
as well as the international field. The 
past twenty years has seen a shift to col- 
lective bargaining, social security, large 
social expenditures, heavy military pre- 
paredness, high taxes, and a further in- 
crease in urbanization, administrative ac- 
tion, and centralization in every phase of 
life. What will the next twenty years 
bring? 
twenty, in which engineers now in colleges 
will be leaders in administrative posi- 
tions? We can only expect that the ac- 
celeration of scientific discovery, empha- 
sized by the atomic bomb, will, as in the 
past, also bring an acceleration of social 
change. 
dents of today and tomorow—are to have 
capacity for influencing the way of life, 
then they must be equipped now with an 
ethie, 
emerging problems in human. relation- 
ships, and with some grasp of social tech- 


This is reflected in the domestic 


And the following or second 


If those who follow us—our stu- 


with an ability to understand 


nology, that is, the methodology of forging 


social decisions and carrying them into 
effect. 


In this era of the acceleration of ‘sci- 


entific discovery and of movement toward 
social interdependence, education must 


meet many challenges. It must, of course, 


equip young minds for continued ad- 


vancement of pure and applied science. 
It must also equip men for practical 








278 


service in the professional use of sci- 
entific and technical knowledge. It must, 
in addition, provide men with sense of 
responsibility, desire, and ability for citi- 
zenship and leadership. The two—citizen- 


ship and leadership—are inseparable for ° 


the college trained man. Citizenship for 
those whom society has given advanced 
education at great expense should carry 
a moral imperative for leadership. 

To me it seems that the opportunity 
for this leadership may come to an indi- 
vidual in three areas. The first is in gen- 
eral citizenship. As a member of the 
general body of citizens, the educated man 
may show interest, may influence opinion, 
may actively participate, in social affairs 
Second, opportunity for leadership may 
come to him as manager or executive in 
industry. Third, he may have opportunity 
for leadership as a government official. 

All three areas are important for engi- 
neers. They do become managers in in- 
dustry, they do rise to positions of leader- 
ship in public administration, and they do 
have opportunities to be leaders in general 
social affairs. 

There was a time when men thought 
that the task of social leadership was a 
full-time one for a leisure class, that is, 
for a class freed from the necessity of 
earning a living. Such was the Greek 
concept and such was the practice in the 
aristocratic governmental systems of Eu- 
rope prior to the nineteenth century and 
even in this country to a considerable ex- 
tent in early days. The vision and the 
habit of democracy are different. Men 
are thrown out of the market place and 
out of the artisan’s shop into positions 
which give them leadership in industrial 
and public affairs. In our public affairs 
technical men move onto bureaus, ad- 
visory councils, planning boards—into all 
types of public positions. How can these 
technical men—moving into industrial 


management and into public positions— 
have the knowledge of society and social 
processes required for intelligent leader- 
ship in these areas? That is the terrific 
problem of a society in which working 
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men out of technical positions do become 
social leaders. 

But I must move along. If my title 
asked me to arouse, the advertisement 
which brought you here referred to 
specifics. I offer five sets of comments 
which, if they do not solve the problem 
of specific courses, do, I believe, set the 
framework within which your decisions 
must be made. 


Time Requirements 


First, time is required. You engineers 
have been talking about whether you 
should have a five year or a four year 
program. Perhaps you will some day 
talk about a six year program. This ques- 
tion cannot be answered solely on the 
basis of the need for humanistic-social 
studies education. The answer depends, 
in part, on how much specialized technical 
training you want to give to the engineer 
in college. If you want to follow the 
course being followed by Harvard Uni- 
versity of providing basic scientific knowl- 
edge and leaving specialization in practical 
engineering arts to a later stage, it is pos- 
sible that you may find time in a four 
year curriculum for education for leader- 
ship in a democratic society. I do not 
believe, however, that you can provide a 
completed technical education for the 
practicing engineer and an adequate train- 
ing for citizenship and industrial and 
public leadership in four years. 

Your answer on this problem must de- 
pend in part on your vision of the place 
of the engineer in the society of the 
future. The pre-law student normally 
takes course after course in economics, 
government, sociology, philosophy, and 
other areas in what you call the human- 
istie-social studies stem, and leading law 
schools have been trying to continue edt- 
cation in these areas through the period 
of legal education. This arises in part 
out of the fact that legal competence 
requires this other type of education, but 
I believe it arises also out of the fact 
that there is a consciousness among edt- 
eators of the place of the lawyer in se 
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ciety. The business school graduate has 
likewise taken many courses in economics 
and his curriculum has usually left a place 
for electives in such fields as government 
amd psychology. This arises out of a 
recognition that managerial leadership 
requires knowledge of the market place 
and of human relationships. 

What place do you want the engineer 
to fill in the society of the future? I 
personally believe that the society is best 
prepared for the future which builds a 
large base from which its leadership is 
drawn. I think a technological society 
must see that this base includes a lot of 
technical men. I do not believe that a 
society which has progressed as far in 
science as ours has can solve its problems 
without pulling a lot of men of science 
into the process of public decision. 

Your answer on the length of the col- 
lege program for engineers cannot be solved 
entirely by questions to men in industry. 
They will not tell you whether the train- 
ing you give in a short curriculum is ade- 
quate for public responsibilities. Perhaps 
your advice may come from the engineers 
who serve as city managers, in T.V.A., in 
governmental bureaus, as well as from 
persons occupying top management posi- 
tions in business. 


Leisure Needed For Intelligent Analysis 


One thing, however, seems certain. The 
Greeks and the aristocrats of the past 
have been right in one thing. In some way 
society must provide leisure for study of 
public problems. We try to provide it in 
the college curriculum. And if it takes 
five or six years to equip an engineer for 
engineering practice and social leader- 
ship, then I am sure the society in which 
we live can afford it. 

Second, a sense of significance is needed. 
Somehow engineering teachers generally 
and engineering students must become 
deeply conscious of the fact that educa- 
tion for citizenship is vital. This can be 
done in part by an emphasis on practical 
values. The social aspects of city plan- 
hing can be made to look significant to 
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an architect, and it may be possible to get 
recognition of the fact that knowledge 
of the habits of the market place, of labor 
relations, and of managerial technology are 
a practical necessity for the engineer who 
will rise to a position of managership. 
More than this, however, is needed. 
Training for full citizenship involves more 
than training for industrial position. 
How are we going to get the student to 
see that there is real value in learning 
about human ideals, institutional history, 
and the process of democracy? 

I don’t believe this can be done without 
a shift in thinking about the function of 
education in society. For nearly 75 years 
there was a strong trend toward emphasis 
on the practical in higher education, and 
the practicality of things has been de- 
termined by their value in making a liv- 
ing. This is important, but also impor- 
tant is the dire need of society for men 
who have an understanding of the 
emerging problems of their day and who 
have ability to contribute to their solu- 
tion. This fact is perhaps recognized 
generally in a superficial way, but the real 
problem is to get it into the very tap- 
roots of our thinking about the function 
of education in a democratic society. 

It should be added that the sense of 
significance must come in part from the 
teacher of social subjects. He has a 
responsibility for motivating interest in 
his students. He has the responsibility 
of presenting subject-matter in such a 
‘way as to make it appear relevant to the 
lives of people. In this way he may con- 
tribute something to a change in thinking 
about the purpose of education and to 
the sense of significance regarding social 
studies. : 

Third, the two needs of breadth and 
depth should be recognized. In the 
multiplication of general survey courses 
and the tendency to limit the engineer’s 
education in social studies to these 
courses, there is danger that the engineer 
may gain the view that social problems 
may be approached superficially and 
that solution of a particular problem does 
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not require any very rigorous analysis. 
This is, of course, not true, for the solu- 
tion of a particular social problem is 
likely to involve a very complicated and 
difficult task of assembling, sorting, and 
analyzing data. One danger in a de- 
mocracy is the failure to recognize the 
position of expert analysis in the solu- 
tion of social problems. It would be un- 
fortunate if our technical men failed to 
appreciate this danger and failed to gain 
some training for the actual process of 
solving problems. 


Problem Approach to Social Studies 


For a number of years I have thought 
that the desirable capstone in social sci- 
ence studies was a course in which the 
student worked on one or more social 
problems of the type for which men 
must find partial solutions. Just before 
the war a committee at The University of 
Texas on training of teachers of social 
science for the secondary schools, of 
which I was a member, recommended that 
the final course in social. science should 
be a seminar in which students worked 
on social problems. In 1946 a committee 
at The University of Texas on training 
for public service, of which I was chair- 
man, recommended a graduate program 
of training in which students would work 
on specific problems in seminars. In 
both cases it was assumed that the stu- 
dent would get a background in separate 
fields, such as economics, sociology, and 
government, and then bring this back- 
ground to bear on one or more particu- 
lar problems. 

It may be that this idea can be adapted 
to the needs of engineering students. 
There are many public problems which 
have technical and social aspects. The 
social aspects of a problem might be 
made meaningful if the problem was one 
whose technical aspects had been stud- 
ied. Highway location, regional plan- 
ning, regulation of oil production or of 


1The seminar will be instituted in the 
1949-50 session. 
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utilities, public control of atomic energy 
are some examples of areas in which there 
is a link between public objectives and 
technical data familiar to engineering 
students. A study of one problem in 
these socio-technical areas might be the 
proper means of completing the engi- 
neer’s training for social decision. 

The problem approach may not be the 
answer to the problem of depth. Social 
scientists have had little experience with 
it and are only beginning to gather 
sample cases. It may be that a conven- 
tional course on an advanced level in one 
social science field is the proper—and it 
certainly is the easier—answer. 

Fourth, there is need for recognition 
that your so-called humanistic-social stem 
must extend into the upper levels of the 
curriculum. This, in my opinion, is true 
for several reasons. First, the task of 
providing education for leadership in a 
society of change and world interdepend- 
ence would appear to be too great to 
encompass in a few courses given in the 
freshman and sophomore years. Second, 
interest cannot be maintained in leader- 
ship as a citizen if study in the human- 
istic-social stem is dropped in the mid- 
dle of an undergraduate program. 
Third, the opportunity to get depth as 
well as breadth cannot be provided with- 
out extending the study to the upper 
levels of the curriculum. 


Educational Requirements of Citizenship 


My fifth and final set of comments re- 
lates to the content of the curriculum 
for citizenship and leadership. I will 
confine my comments to the curriculum 
in social studies. And I will emphasize 
the negative as well as the positive as- 
pects of the problem. I do not believe 
it is possible to define a single best set 
of courses in the social studies for the 
engineer. The desirable approach is for 
various institutions to study the prob 
lem and for all institutions to share in- 
formation on arrangement of courses. I 
do not believe it is even possible to make 
a single statement on desirable content 
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which will be universally satisfactory. I 
believe, moreover, that it is necessary to 
recognize that a full and complete view of 
social science cannot be given to the 
technical man. I will, nevertheless, in a 
fnal effort to measure up to my assign- 
ment, give you two suggestive statements. 
First, out of his total education the engi- 
neer should, perhaps, obtain the follow- 
ing: some understanding of the develop- 
ment of western civilization and its 
ideals; some understanding of other peo- 
ples and of the problems in world affairs ; 
some understanding of his own and 
others’ social ethics; some knowledge of 
economic, social, and political processes; 
some knowledge of the social problems 
in an industrial society and of the proc- 
esses of management and social adjust- 
ment. Second, as for sequence, experi- 
mentation may show that there are three 
stages: the historical information; then 
the study in the various areas—such as 
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economics, government, ethics, and in- 
dustrial problems; then a kind of labora- 
tory study of one or more problems. 

There is nothing novel in this state- 
ment, except perhaps in the scope of the 
statement of need and in the suggestion 
of the problem approach at the end. 
The need cannot be overstated; the prob- 
lem of depth as well as breadth should 
have consideration. 

In concluding I want to say that this 
problem of educating the engineer for 
leadership as a citizen appears to be one 
on which engineering teachers and social 
science teachers should co-operate on a 
sympathetic basis in various universities. 
I may say also that the social science 
group carries a heavy and hard responsi- 
bility for finding ways to present much to 
men in limited time. This, however, 
would form the basis for another paper; 
and besides, my subject doesn’t say any- 
thing about arousing social scientists. 
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“The Difficulties Young Men Contend with’ 


A Suggested Program in Support of Post-College 
Engineering Training* 


By CLARENCE E. DAVIES 


Secretary, The American Society of Mechanical Engineers 


The concept is generally accepted that 
the engineer shall be competent in his 
techniques, alert to the social and eco- 
nomic implications of his work, and will- 
ing to take his place as a responsible citi- 
zen. As he is a professional man, his 
educational process continues through life. 
His formal] instruction at school can only 
start and give a sense of direction to the 
full scope of this education. Much must 
be left for his future career. The pur- 
pose of this paper, therefore, is to discuss 
the immediate post-college phases of the 
engineering graduate’s further education, 
and to suggest a program of action to 
dignify and vitalize it. 

That this is not a new problem to engi- 
neers is attested by the fact that the title 
of this address is taken from the oft- 
quoted official account of the founding 
of the Institution of Civil Engineers, 
which says: 


‘*It was toward the end of the year 1817 
that a few gentlemen then beginning life, 
impressed by what they themselves felt were 
the difficulties young men had to contend 
with in gaining the knowledge requisite for 
the diversified practice for engineering, re- 
solved to form themselves into a society.’’ 


This essentially educational impulse was 
evidenced throughout the then industrial 
world, and organizations of engineers 
formed in the pattern of the specialization 


* Presented on June 15, 1948 at the open- 
ing session of the Fifty-Sixth Annual Meet- 
ing of the American Society for Engineering 
Education, Austin, Texas. 
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of each particular country came into 
being. All had the basic purpose of aid- 
ing the self-education of engineers through 
interchange of experience. Today there 
are in the United States many national 
engineering bodies which provide to the 
young engineer some stimulus for self- 
development. Many carry on programs 
of lectures and discussions particularly 
designed to help the engineering graduate, 


Recognition of Need For Post-College 
Training 


The first recognition of the nation wide 
problem of post-college training was made 
in 1932 when the Engineers’ Council for 
Professional Development was established 
with a program of four points, one of 
which was “to develop plan for the fur 
ther personal and professional develop- 
ment of young engineering graduates.” 

The importance of this portion of the 
program was supported by the final re 
port of the investigation of engineering 
education sponsored by the Society for 
the Promotion of Engineering Education 
just after the first World War, in whidb 
appears the following quotation: 


**Tt seems evident that the most urgent 
educational task now before the engineer 
ing profession is to create and direct an é& 
fective program of continuation educatia 
for the first five years after graduation from 
college, using the existing colleges as centen 
wherever possible, integrating into a large 
program the many admirable training course 
now maintained by employers, recognizilg 
the more meritorious of the present cr 
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respondence and extension courses, adding 
to these as needed, and leading up to a cer- 
tiieation by the national engineering so- 
cieties.’” 


The ECPD program of personal pro- 
fessional development was started with 
great vigor under the leadership of Robert 
I. Rees, a former president of this society, 
who had retired from active business and 
was devoting full time to ECPD. He 
assembled a strong committee supported 
by a carefully selected subcommittee of 
young graduates who helped him analyze 
their interests and needs. He had made 
a splendid start in an experimental in- 
tegration of the educational efforts of in- 
dustry, education, and the societies when 
his untimely death retarded further pro- 
gram. Tangible evidences of the work re- 
main in the reading lists of technical and 
general books, in the self-appraisal form 
for young engineers, and in the list of ex- 
tension facilities available for post-college 
training. The depression and the war 
brought the program to a full stop from 
which it is now being put in motion again. 

So much for the past. What is the 
present situation and what does the fu- 
ture require? Why is post-college train- 
ing more important now? What are the 
mrent difficulties the college graduate 
faces? What is the attitude of his em- 
ployer? 


Importance of Post-College Training 


Post-college training is more important 
now than in the past for a number of 
reasons. In the first place, the four-year 
or even five-year curriculum can only pro- 
vide the necessary fundamentals in the 
necessary technical and socio-economic 
bases of engineering. Large industries 
are asking for graduates soundly trained 
in the fundamentals to which each in- 
dustry will add the necessary training 
in specialized applications. Government 
agencies, federal, state, and municipal, 
which are taking more graduates and may 
take even more in the future, have no 
Plans for training other than what is 
necessary for the specific task for which 
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the graduate is hired. Small industry 
can usually only provide on-the-job train- 
ing, yet in this field of small industry may 
lie the real opportunity of the graduate 
two-three, or four years from now when 
the supply of graduates catches up with 
and passes the demand from the large in- 
dustries.2 Today the industrial structure 
has a more complex scientific basis. It 
is changing so rapidly that the educational 
processes cannot keep pace with it. We 
are living according to a more highly 
developed economic and social pattern 
that involves a better understanding by 
the engineer of the social and economic 
implications of his work. This will be 
particularly important in a future busi- 
ness recession for which the engineer may 
again be blamed because of the machines 
and economies he has produced. All of 
these factors make it necessary that 
the engineering profession, engineering 
education and industry assume an in- 
creased responsibility in the orientation 
and training of the engineering graduate. 

What of the young graduate and the 
difficulties he faces? In the first place, 
he is in demand and is being paid more 
than ever before. While there are some 
exceptions, the evidence seems to be clear 
that he realizes he must work long and 
hard to earn his pay. The average grad- 
uate of the next two years may be older 
than in former years and the family re- 
sponsibilities that have given him a seri- 
ousness of purpose at school should carry 
that seriousness of purpose to the job. 
Yet orientation into the postcollegiate 
environment is in general the same as it 
has been in years past. More may be ex- 
pected of him, and the scientifie complexi- 
ties of his industry may be greater than 
those faced by his predecessors. The 
more intensive organization of industrial 


1‘‘Qpportunities for Engineers in - the 
Federal Government,’’ by J. H. Belknap, 
JOURNAL OF ENGINEERING EDUCATION, Vol. 
38, No. 8, April, 1948, pp. 517-521. 

2‘*Special Engineering Requirements of 
the Small Industry,’’ by G. L. Hartman, 
JOURNAL OF ENGINEERING EpucaTION, Vol. 
38, No. 9, May, 1945, pp. 622-626. 





workers may involve him and may give 
rise to complicated problems of evaluating 
his own economic worth. He stands at a 
critical point and he is entitled to the sup- 
port of the older men of his profession. | 


Attitude of Industry 


The attitude of industry regarding selec- 
tion, training, placement, advancement, 
guidance, and professional activities of 
engineering graduate employees was par- 
tially revealed in a preliminary survey ® 
in 1946 of 104 employers in 19 fields of 
industry who employed 33,758 engineers. 
This survey, conducted by the Engineers 
Joint Council and published in the spring 
of 1947, revealed the following charac- 
teristics on the technical and professional 
development of engineering graduates. 


**Only 50 per cent of the cooperators re- 
port that special provision is made for pro- 
fessional development of the young engi- 
neers in their employ, but practically all 
indicate that their engineering organiza- 
tion provides definite opportunities for pro- 
fessional advancement.’’ 

‘‘Thirty-seven per cent have formal train- 
ing programs for young engineers; 65 per 
cent indicate that jobs are varied to provide 
a broad training; 41 per cent provide tech- 
nical programs within the company; and 
78 per cent encourage taking courses out- 
side of company hours, of whom more than 
half contribute to the cost of tuition for 
such courses. (Some multiple choices are 
included in the foregoing percentages.) ’’ 

‘*Practically all encourage membership in 
engineering societies. Nearly 30 per cent 
pay the dues of certain employees in certain 
societies. Travelling expenses usually are 
paid by employers for attendance at meet- 
ings when employees are authorized to serve 
on committees, prepare papers, present dis- 
cussion, and the like.’’ 


3‘*Employer Practice Regarding Engi- 
neering Graduates, Report of Preliminary 
Survey,’’ Mechanical Engineering, Vol. 69, 
No. 4, April, 1947, pp. 306-308. ‘‘Empioyer 
Practice Regarding Engineering Graduates, 
Supplemental Report,’’ Mechanical Engi- 
neering, Vol. 70, No. 1, January, 1948, pp. 
13-16. 
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The findings of this national survey 
were supported by a more recent survey 
of employers in the Milwaukee area made 
by the Engineers Society of Milwaukee! 

A further broader survey is now being 
organized and will be conducted by a 
committee of the Engineers Joint Council 
on which this Society is to be represented, 


License and Unionization 


What is the probable effect of the engi- 
neering license on the post-college train- 
ing of graduates? While all of the 
states now have license laws on their statue 
books, their is still a wide variation in 
the provisions of the laws that reduces 
their value as a national standard of at- 
tainment. In the high-standard states, 
which are relatively few, the attainment 
of the license provides a spur to post- 
college training. The provision in the 
model law for the engineer-in-training, 
which has been adopted by several states, 
dramatizes the need for a planned regimen 
of post-college study and acts as a stimu 
lant to that end. Undoubtedly, in a na- 
tional program of post-college training, 
the license has an important part. 

What about unionization of engineers! 
Despite the fact that some principles gov- 
erning union operation, such as feather. 
bedding, reduction in productivity, and 
the submergence of the individual, are 
repugnant to the training and instinets of 
the engineering graduate, surveys of two 
large national societies showed that a sub- 
stantial percentage of young men who had 
not attained supervisory responsibility felt 
that some form of organization was needed 
to protect their position. Some of these 
young men found themselves in large 
groups of engineers where their ind: 


4‘‘University-Industry Relations in De 
veloping Engineers,’’ by W. P. Schnitter; 
‘‘Industry Develops Engineers,’’ by Thed- 
dore B. Jochem, and ‘‘ Milwaukee Plan of 
Aptitude Testing,’’ by E. C. Koerper, prt 
sented at the ASME Semi-Annual Meeting, 
Milwaukee, Wis., May 30—June 5, 1948, pub 
lished in Mechanical Engineering, Vol. 1), 
No. 9, September, 1948, pp. 743-751. 
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yiduality has been lost. Others were in- 
yolved, many against their will, in strikes 
called by organizations with which they 
were grouped for bargaining purposes. 
Enlightened managers have placed on 
themselves the responsibility for the cor- 
rection of this situation involving the 
protection of the creative power of the 
engineer. While provisions in the Taft- 
Hartley Act make it possible for profes- 
sional people to be dealt with as profes- 
sionals, the general problem is a long way 
from solution. The state laws which 
govern a great many employers of engi- 
neers lack provisions similar to those em- 
bodied in the Taft-Hartley Act. The at- 
titude of the employer of the young 
graduate has an important bearing on his 
recognition as a potential professional 
and as a part of management. In secur- 
ing this recognition and in encouraging 
the proper training of the young graduate 
to attain that recognition, the organized 
engineering profession has a grave re- 
sponsibility. 

At this point recognition should be 
given to the splendid offerings by the 
engineering schools of evening, extension, 
correspondence, and graduate courses, 
particularly in centers of engineering and 
industrial activity, and to many engineer- 
ing societies which offer orientation and 
review courses of great value in the post- 
college training of the young graduate. 


Future Program 


In considering a future program, the 
first element is the attitude of the young 
graduate himself. It is quite obvious 
that after several years of instruction in 
a2 engineering school the graduate may 
welcome a release from formal routine. 
It is important therefore that there be 
incentive or recognition to provide that 
necessary self-satisfaction the graduate 
must have if he is to continue his educa- 
tion. 

The future program is a responsibility 
of the organized profession at national 
ad local levels, of the employers, and 
of educational institutions. To make such 








285 


a program more specific, some suggestions 
are made below. 


ECPD 


ECPD is at the focus of real responsi- 
bility in this program. Its charter con- 
tains the necessary provision to enable 
ECPD to develop the program and follow 
its administration. Its make-up, with 
representation of the national societies, of 
education, of the state licensing boards, 
and of leaders in industrial training, gives 
it a standing necessary for the successful 
prosecution of a program. Specifically, 
ECPD might undertake the following 
activities : 


1. Develop and promulgate a clear na- 
tional policy on post-college training. 

2. Be prepared to aid and support local 
organizations of engineers who are 
carrying on a post-college training 
program. 

3. Collect and disseminate experiences 
of local engineering groups in post- 
college training for the useful help 
of all. 

4. Support the early completion of the 
survey being started by Engineers 
Joint Council of employers practices 
regarding young engineering grad- 
uates. 

5. Bring to a conclusion the efforts now 
underway to coordinate the various 
grades of membership of the prin- 
cipal national engineering societies, 
giving consideration to the qualifica- 
tions for the license and the manner 
of granting the professional degree 
by edueational institutions—all to 
the end that a scheme of measuring 
attainment in post-college training 
better recognized by the engineer’s 
employer will be brought about. - 

6. Prepare and distribute literature 


helpful and stimulating to the young 
engineering graduate. 

. Develop a procedure for easing the 
transition from academic to indus- 
trial life. 


“I 
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National Engineering Societies 

The traditional purposes and activities 
of the engineering societies are essentially 
educational and they can render valuable 
assistance directly as well as through 
their members who occupy positions of 
leadership in industry and engineering 
and can be particularly constructive in 
interesting the employers of engineers in 
a well-balanced post-college training pro- 


gram. 
Specifically, the societies should .. . 


1. Cooperate wholeheartedly in the 
ECPD program. 

2. Encourage their local sections to par- 
ticipate in local engineering activi- 
ties related to post-college training. 
If no activity is existent, encourage 
the Sections to determine the needs 
of the local graduates and set up the 
necessary activities to meet the needs. 


Local Engineering Societies or Groups 


The post-college training program is 
obviously a part of the graduate’s com- 
munity life and therefore the local society 
must take the lead at the local level. 

Specifically, these local engineering so- 
cieties or groups should .. . 


1. Study the needs of young graduates 
for post-college study and cooperate 
with local industries and engineering 
schools in developing a balanced pro- 
gram of training that will cover the 
technical and the socio-economic 
fields of an engineer’s education. 

2. In particular, seek out means of 
aiding employees of government and 
small industry whose employers are 
not equipped to provide adequate 
post-college training. 

3. Cooperate in the ECPD program. 


Some local engineering societies have 
already started work. The Engineers’ 


Society of Milwaukee have started a 
particularly constructive program under 
a Professional Development Committee 
whose objectives are the better selection 
and evaluation of engineering personnel 
with a view to their more effective utili- 
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zation and recognition. The Milwaukee 
plan is well worth careful study by al 
those interested in this problem. 

A constructive approach for local engi- 
neering groups to follow is outlined jn 
detail by J. R. Van Pelt in his paper 
“Tomorrow’s Engineers” that appeared ip 
the November 1947 Journau or Ena. 
NEERING EDUCATION. 


The Engineering Schools 


The post-college program is essentially 
an education process and leadership from 
the engineering schools will be particularly 
helpful. 

In particular, the schools might ... 


1. Review the scope of the present of- 
ferings of extension, correspondence 
and graduate courses in the light of 
the present needs of the young grad- 
uates and make the necessary modi- 
fications. 

2. Cooperate in the programs of ECPD 
and local engineering groups. 

3. Review the present steps taken in 
the institution to orient the graduate 
to his industrial career and, if nee 
essary, revise them to emphasize the 
post-college training the graduate 
will need. 


The Employer 


The employer of the engineering grad- 
uate is in a position of direct responsi- 
bility in such a program. By direct train 
ing methods, by providing opportunity 
for diversity of experience, and by e- 
couraging the graduate to participate in 
educational and civic activities, the em- 
ployer can make a valuable contribution 
to the development of the graduate into 
an engineer sound in his technology and 
qualified to handle his’ social responsibil- 
ties with skill and statesmanship. The 
employer can assist greatly by making 
sure that the young engineering graduate 
is recognized as an individual and a potel- 
tial professional man. As is obvious from 
the report of employer practice * referred 
to above, there is opportunity for im 
provement in the training and orientation 
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of the engineering graduate. It is not 
necessary to await the final report now 
being started to initiate 4 program with 
employers. There is much to be done. 

The program outlined above has many 
ramifications and it will require a high 
degree of leadership and imagination and 
a competent organization. 
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The increasing dependency of the na- 
tion on sound engineering technology and 
the danger that the engineer may not be 
broad enough to deal with the economic 
and social implications of his work con- 
stitutes a challenge and a job for the 
societies, the schools, and particularly for 
the employer. 


Memorial for Calvin Frank Allen 


C. Frank Allen, Past President of the 
§.P.E.E. and professor emeritus of the 
Massachusetts Institute of Technology, 
died on June 6, 1948 in West Roxbury, 
Mass. Professor Allen was a member of 
the staff of the department of civil and 
sanitary engineering of the Institute for 
29 years before his retirement in 1916. 
He specialized in railroad engineering and 
was a civil engineer for a number of years 
before he turned to engineering education. 
His activity did not end with his retire- 
ment from teaching. He became House- 


hold Fuel Economy Agent for Massa- 
chusetts in the United States Fuel Admin- 
istration in 1918 and was a member of 
the Advisory Zoning Commission for 
Boston in 1922 and 1923. 

Professor Allen was an active member 
of the American Society for Engineering 
Edueation which he joined in 1893. He 
became a member of the Council in 1895 
and served as Secretary from 1895 to 
1897. Professor Allen was President of 
the Society from 1903 to 1904. 


Memorial for John Willard Greene 


On May 22, 1948, John W. Greene, 
Chairman of the Chemical Engineering 
Department of the University of Denver, 
was drowned when a rubber boat, in which 
he and a colleague were attempting to 
mn the rapids of the South Platte River, 
capsized. 

John Willard Greene was born Sep- 
tember 8, 1902, in Seattle, Washington. 
He received his B.S. in Chemical Engi- 
neering from the University of Washing- 
ton in 1926. He was appointed as a 
Fellow at Mellon Institute of Industrial 
Research, where he remained for four 
years. During this period he carried on 
graduate work and received an M.S. de- 
gree from the Carnegie Institute of Tech- 
nology in 1927 and in 1930 was awarded 
the Ph.D. degree from the University of 
Pittsburgh. Dr. Greene was then employed 





by the Standard Oil Company of Cali- 
fornia, doing research on many problems 
in petroleum refining. In 1937 he joined 
the faculty of Kansas State College, be- 
coming head of the Chemical Engineering 
Department in 1942. During 1942, he 
was given a leave to serve as Design 
Engineer on the Incendiary Oil Bomb 
Project at Edgewater Arsenal, and later 
during the war period he was a consultant 
on dehydration problems for the Quarter- 
master Corps. He was the author of 
many technical papers and held several 
patents. He was an expert in the fields 
of drying, reaction kinetics and petroleum 
refining. He was a member of the Ameri- 
ean Society for Engineering Education 
and had recently been elected chairman of 
the Rocky Mountain Section of the 
Society. 











Metallurgy in the Mechanical Engineering 
Curriculum 


By A. G. GUY 


Associate Professor of Mechanical Engineering, North Carolina State College, 
Raleigh, North Carolina 


Introduction 


‘* All engineers, particularly the mechani- 
cals, need a strong course in metallurgy.’? 1 


This quotation from a recent article on 
education for mechanical engineers well 
represents the consensus of engineers both 
in industry and in education. This ap- 
preciation of the importance of metal- 
lurgy in mechanical engineering is not a 
recent development, for Read ? has traced 
a long history of collaboration. However, 
just as the atomic bomb increased the 
significance of physics in engineering, so 
war-time applications of metallurgy have 
emphasized its potentialities. Thus, it is 
not surprising that there is intense in- 
terest in metallurgy among practical en- 
gineers, and consequently on the part of 
educators. A concrete result of this in- 
terest, for example, is the important posi- 
tion of metallurgy lecture and laboratory 
courses in the five-year mechanical engi- 
neering curriculum described by Jordan.’ 

While it is commendable that the use- 
fulness of metallurgical knowledge to 
mechanical engineers should be recognized 


1‘*The Future of Mechanical Engineering 
Education,’’ by C. Carmichael, Journal of 
Engineering Education, vol. 36, 1945-46, pp. 
55-65. 

2‘*“The Development of Mineral Industry 
Education in the United States,’’? by T. T. 
Read, Americal Institute of Mining and 
Metallurgical Engineers, New York, 1941. 

3‘“A Five-Year Mechanical Engineering 
Curriculum,’’ by R. C. Jordan, Journal of 
Engineering Education, vol. 37, 1946-47, pp. 
414-8. 


288 


by additions to the curriculum, it is ques- 
tionable that sufficient attention has been 
given to the suitability of the type of 
metallurgical instruction that has been 
given to the engineers. The object of 
this article is to analyze the problem and 
to suggest a sound educational program 
in metallurgy for mechanical engineers, 


Metallurgy for Mechanicals 


A fundamental idea that must underlie 
a successful course in metallurgy for 
mechanical engineers is the following: 
Present metallurgical practice and theory 
is dynamic rather than static. Algebra 
and calculus are as valid after forty years 
as they are on the elass-room blackboard. 
The same cannot be said for metallurgy. 
During the past thirty years tremendous 
changes have been made in metallurgical 
practice, and the theory has been ex- 
panded many fold. In this field old text- 
books, lecture notes, or standard rules are 
of little value to the practicing engineer. 

This transient character of much of 
currently useful metallurgical knowledge 
is not a bar to useful instruction of me- 
chanical engineers in this subject. Hovw- 
ever, it is evident that a method different 
from that used in teaching mathematics, 
for example, must be employed. For 
tunately, a suitable educational principle 
was enunicated by John Dewey * ten years 
ago. Briefly this principle states that one 
of the attributes of true education is that 


4‘¢Experience and Edueation,’’ by John 
Dewey, The Macmillan Company, New York, 
1938. 





it preps 
ing. T 
is basic 
therefo: 
satisfied 
hand, ‘“ 
type ir 
erally 1 
in fact 
by cau 
Even r 
ing ma 
Jearnin; 
method 
wants t 

Thus 
lurgy 1 
aspects 
an acq 
formati 
tice; (¢ 
made f 
in mets 
to shov 
be ach 
netallu 
gical lit 


Impor 


Alth 
literatu 
include 
enginee 
greates 
gineer. 
enginee 
allurgi¢ 
largely 
tent p) 
porary 
of liter 
em” | 
change 
date. 
empha: 
against 

Whe 
Tent m 
proble: 
The fi 
things 


ing 


ege, 


it is ques- 
has been 
» type of 
has been 
object of 
»blem and 

program 
ngineers, 


als 


t underlie 
urgy for 
‘ollowing: 
nd theory 

Algebra 
orty years 
ackboard. 
etallurgy. 
emendous 
allurgical 
been ex- 
old text- 
rules are 
engineer. 
much of 
nowledge 
yn of me- 
t. How- 
- different 
chematies, 
d.  For- 
principle 
ten years 
; that one 
yn. is that 


by John 
Yew York, 











METALLURGY IN MECHANICAL ENGINEERING 


it prepares the student for further learn- 
ing. The more elementary mathematics 
is basic to further study in the subject; 
therefore, Dewey’s principle is naturally 
satisfied in this instance. On the other 
hand, “thousand pounds per square inch” 
type information in metallurgy is gen- 
erally not basic to further learning, and 
in fact may interfere with such learning 
by causing it to appear unnecessary. 
Even rote-learned facts on steel harden- 
ing may prevent a student from easily 
learning about the several other useful 
methods of hardening metals: he always 
wants to water quench! 

Thus, the problem of teaching metal- 
lurgy to mechanical engineers has two 
aspects: (1) The student should be given 
an acquaintance with the voluminous in- 
formation on current metallurgical prac- 
tice; (2) adequate preparation should be 
made for the student’s further education 
in metallurgy. An attempt will be made 
to show that both of these purposes can 
be achieved by a program emphasizing 
metallurgical fundamentals and metallur- 
gical literature. 


Importance of Metallurgical Literature 


Although a systematic study of the 
literature of metallurgy is not commonly 
induded in the education of mechanical 
engineers, this literature is frequently of 
greatest importance to the practicing en- 
gineer. In fact, the competence of an 
engineer to make decisions involving met- 
allurgical questions might be defined 
largely in terms of his knowledge of cur- 
rent practice as reported in the contem- 
porary literature. The fact that the body 
of literature is extensive and that “mod- 
em” practice is constantly undergoing 
change makes it difficult to keep up-to- 
date. However, these same considerations 
emphasize the real need for guarding 
against obsolescence. 

Whether an engineer will acquire cur- 
rent metallurgical information on a given 
problem depends on a number of factors. 
The first is motivation. Among other 
things the intensity of this motivation will 
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be determined by the ideas concerning 
metallurgy picked up in his college course. 
If metallurgy is presented to the student 
as a number of sound, useful facts, why 
should the engineer of ten years later 
bother to verify the information? It is 
more realistic and of more lasting value 
to the student to emphasize the temporary 
character of much of practical metallur- 
gical information. The engineer will not 
then, be misléd into using metallurgical 
technique of a decade ago on a “design 
for tomorrow.” 

A second factor influencing the engi- 
neer’s success in keeping up-to-date metal- 
lurgically is his acquaintance with the 
varied literature of the field. While in 
theory an engineer should be able to ferret 
out information ia any realm of knowl- 
edge, the urgency of practical affairs fre- 
quently makes this theory unworkable. 
Ordinarily there is time enough to make 
use of information that is known to exist, 
but rarely is a blind search attempted. 
The benefit to an engineer of a working 
knowledge of metallurgical literature is 
an increased volume of “known to exist” 
information and a decreased volume of 
the “blind search” variety. The practical 
importance of this availability of informa- 
tion is tremendous. 

Background knowledge is a third factor 
that determines the extent of the engi- 
neer’s current metallurgical information, 
for without this knowledge much of the 
literature is unintelligible. Although this 
background necessarily has many com- 
ponents, of paramount importance is a 
foundation of basic ideas in physical met- 
allurgy. A number of these fundamental 
concepts are as well founded as mathe- 
matics, more are on a plane with con- 
temporary physical theory, while most 
of them are in the class of well-supported 
empirical knowledge: However, all of 
these basic ideas are characterized by the 
fact that they have broad application, as 
contrasted to narrow information such as 
the tensile strength of a certain aluminum 
alloy. These basic concepts can be taught 
by means of lecture and _ laboratory 
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courses, and as a by-product the student 
can be given specific, current informa- 
tion on engineering metallic materials. 

Thus, in the present period of rapidly 
changing metallurgical practice, sound 
education for the mechanical engineer in 
this field consists of instruction in the 
more basic concepts of the theory of metal- 
lurgy and in the use of the metallurgical 
literature. This instruction is conveniently 
discussed under the separate headings: 
literature of metallurgy, lectures on 
theory, laboratory on theory. 


Literature of Metallurgy 


Information on the various metallurgi- 
cal subjects of interest to engineers can 
be found in a large number of sources. 
The most important of these are: text- 
books, handbooks, monographs, abstract 
services, journals, and manufacturers’ 
literature. 

It is evidently not sufficient to tell the 
student of the existence of these sources 
of information; he must become familiar 
with them through use. Of the many pos- 
sible means of encouring such use of the 
literature, the following plan has several 
advantages to recommend it. At the be- 
ginning of the term each of the students 
is allowed to choose a specialized topic of 
special interest to him. Carburizing, 
turbine bucket alloys, and the innoculation 
of cast iron are examples of these topics. 
During the course the students are asked 
to obtain information on their subjects 
from the sources listed above. Near the 
end of the term they have consulted all of 
the sources and have gathered may pages 
of notes. The final assignment is to con- 
dense the data and present their topie in 
the form of an engineering report. The 
interest and enthusiasm shown in the 
preparation of these reports is an indi- 
cation of the effectiveness of this method 
of instruction. 


Lectures on Theory 


The students’ searching of the literature 
on applications brings them face to face 
with may difficult problems of theory; for 
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example, phase diagrams. This has the 
effect of giving a new urgency and im. 
portance to many of the topics in the 
theory of metal behavior. Conversely, 
theory is most stimulating when’ it can 
be usefully applied to a practical problem, 
However, by Dewey’s principle the leg. 
tures should be aimed towards the presen- 
tation of fundamental information that 
has a broad region of application. 

Some of the topics that appear to fall 
in this classification are: 


Atomic Structure 

Structure of Metals and Alloys 
Phase Diagrams 

Deformation of Metals 

Reactions in Solid Metals 
Significance of Mechanical Properties 
Significance of Physical Properties 
Significance of Chemical Properties 


Many of the standard topies of engineer- 
ing metallurgy are conspicuously absent 
from this list. Some, such as the prop- 
erties of copper and copper alloys, can be 
considered many times in the development 
of some of the above subjects. Other 
topics, such as details of the manufacture 
of iron and steel, can be presented in the 
form of outside reading or a motion pic- 
ture. 


Laboratory on Theory 


The aim of the metallurgy laboratory 
for mechanical engineers should be to em- 
phasize points in the theory. Incidentally, 
the students will learn something of the 
experimental techniques peculiar to metal- 
lurgy, and they will also obtain practical 
information on current engineering ma- 
terials. However, there is a very clear 
and important distinction between labora- 
tory exercises intended to give specific 
information on a definite material and 
those designed to give a clearer insight 
into a fundamental idea or process. 

A few of the topics that can be studied 
in a laboratory on theory are: 


Crystal Structure 
Work Hardening 
Reerystallization 
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Precipitation Hardening 
Criteria of Plasic Deformation 
Eutectoid Decomposition , 


A consideration of these topics shows that 
it is the approach rather than the subject 
matter that differs from the “testing labo- 
ratory” type of program. For example, the 
subject “eutectoid decomposition” differs 
little in content from “heat-treatment of 
steel.” but the philosophies underlying the 
presentations of the two are quite different. 
Qne is intend on having the student un- 
derstand how steels can be hardened; the 
other aims at having the student learn 
about one of several general methods for 
hardening metals. There is little doubt 
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concerning which of these approaches is 
the more conductive to additional learning. 


Summary 


The transient character of much of met- 
allurgical information that is useful to 
engineers presents a problem in designing 
a satisfactory course for mechanical engi- 
neers. Dewey’s principle that sound edu- 
cation prepares the student for further 
learning is the basis for emphasizing two 
subjects in each a course, metallurgical 
literature and the theory of metal be- 
havior. The metallurgy laboratory is 
used primarily for emphasizing important 
points in the theory. 


Sections and Branches 


The twenty-ninth annual meeting of the 
Kansas-Nebraska Section of the Ameri- 
ean Society for Engineering Education 
convened on November 5, 1948. President 
of the Section, Harry L. Daasch, presided. 
Robert M. Simmons, Chief Justice of the 
Nebraska Supreme Court, spoke on the 
subject, “The Constitution and Judicial 
System of Russia—Are They Comparable 
to Ours?” Another speaker was Mr. 
Grey R. Jewett, Assistant Superintendent 
in charge of Labor and Industrial Rela- 
tions, Western Electric Company, Ine., 
Lincoln, Nebraska. Mr. Jewett spoke on 


“Employee Management Relations.” The 


following officers were elected for the 
year: President, Linn Helander; Vice 
President, George Bradshaw; Secretary- 
Treasurer, George Ernst; Representative 
on General Council, W. L. De Baufre. 


A meeting of the University of Detroit 
Branch was held November 19, 1948. 
Professor Gudebski and Dean Freund 
spoke briefly on the subject of member- 
ship in ASEE, mentioning that this fac- 
ulty had 100 per cent membership last 
year. Mr. Donald Hunt, Industrial Coor- 
dinator, spoke on the subject, “Problems 
and Functions of the Coordination De- 
partment.” 














“What Lines of Demarcation Should Be Recog- 
nized Between Advanced Courses in Civil Engi- 
neering and Advanced Courses in Mechanics?” 


By FRANK KEREKES 


Assistant Dean and Professor of Structural Engineering, Iowa State College, June 1948 


The problem implied in the title was 
suggested as a topic of discussion before 
the joint meeting of the Division of Civil 
Engineering and the Division of Me- 
chanics. As the question is stated, it pre- 
supposes the answer that lines of demar- 
cation exist. Possibly the question offers 
broader opportunities for discussion by 
generalizing it to read: “Should there be 
lines of demarcation between advanced 
courses in mechanics and advanced courses 
in any of the engineering curricula?” 
As a rule, a simple “yes” or “no” answer 
to a general question is of little value. 
The analysis of the problem and the rea- 
soning behind the solution frequently con- 
tribute more constructive ideas and a 
clearer understanding of the issues than 
the mere statement of the solution. To 
conclude that the problem is primarily ad- 
ministrative would tend toward over- 
simplification and toward an arbitrary 
solution. 

It may not be as easy to define the line 
of demarcation between mechanics on the 
one hand and specific courses in the vari- 
ous engineering curricula on the other 
hand, as it was for Alexander VI to 
designate in 1493 the line of demarcation 
established to prevent disputes between 
Spain and Portugal in regard to their 
discoveries; or as it was to define which 
portion of the Missouri River drainage 


basin will be developed by the Bureau of 


Reclamation and which by the United 
States Army Engineers. Thus, a line of 
demarcation does help to designate areas 
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of operation, thereby eliminating an over- 
lap of effort and responsibility. 

If this discussion were presented only 
to prevent disputes between the Depart- 
ment of Mechanics and the other Depart 
ments of Engineering, the article could 
end here. If, on the other hand, this dis- 
cussion leads to a rational establishment 
of lines of demarcation to clarify and to 
improve applications of the science of 
forces and materials to the techniques, 
methods, and science of engineering, then 
the purpose is well worth the effort. It 
is this latter incentive that prompts the 
author to proceed with the assignment. 

Origin of Engineering 

‘*Until about a century and a quarter ago, 
engineers prepared for their work quite a 
they had done through the fifty preceding 
centuries.1 There was much in common be 
tween the engineering training of those who 
built the pyramids of Egypt or the ancient 
roads and aquaducts of Rome, and those 
who built the Erie Canal of New York 
State. Both were taught by observation, 
practice, and apprenticeship.’’ 


It is safe to surmise that little time was 
consumed in discussing the question: 
What lines of demarcation should be ree 
ognized between advanced courses in Civil 
Engineering and advanced courses if 
Mechanics? 

In 1824 Stephen Van Rensselaer epito- 


1 Van. Note, W. G.: ‘‘ Modifications and 
Trends in Engineering Curricula,’’ Th 
Journal of Engineering Education, vol. 38, 
September, 1947. 
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mized his objective for establishing the 
Rensselaer Polytechnic Institute in the 
brief, but all inelusive, definition of engi- 
neering: “The application of science to 
the common purposes of life.” Little did 
Rensselaer dream that his simple state- 
ment of purpose, “The application of 
gience to the common purposes of life,” 
would encompass, a century and a quarter 
later, so many principles of science and 
so many intricate patterns of the common 
purposes of life. The application of 
sience to the common purposes of life 
offered a stirring challenge to those who 
had the strength, courage, and initiative 
to leave their homelands in Europe so 
that they might develop the vast natural 
resources of the United States and harness 
their boundless energy and talent to this 
purpose. 

A century and a quarter ago, all the 
engineering courses could be given to 
about fifty students in twenty-four weeks. 
One-third of this time was devoted to 
surveying ; one-third to mechanical power; 
and the remaining one-third to methods of 
construction, the collection and interpre- 
tation of rainfall data, and a study of the 
effect of steam and wind as applied to 
machinery. Today, a quarter of a million 
students are preparing themselves to 
master bridge designs of unprecedented 
spans, television, jet propulsion, radar, 
and energy derived from the atom. The 
first technical society founded in this 
country in 1852 was the American Society 
of Civil Engineers; today, the vastly dif- 
fused and specialized work of the engi- 
neer is reflected by the existence of about 
275 technical societies involving approxi- 
mately 225,000 members. 


Distinguishing Characteristics of 
Engineering 


The applications of science to the com- 
mon purposes of life have expanded to 
the point where it is no longer possible 
for one individual to assimilate the knowl- 
edge, principles, methods, and procedures 
in any one of the major classifications of 
engineering. Yet, the teachers of engi- 
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neering have met rather effectively the 
challenge of this unprecedented impetus 
to convert practical, fundamental, and 
theoretical ideas into broad and practical 
applications. Few people realize, and 
even fewer appreciate, the fact that if the 
engineering educator had not substituted 
emphasis on fundamentals common to all 
phases of engineering practice for tech- 
niques peculiar to each branch of engi- 
neering and its highly specialized sub- 
divisions, the engineering educational proc- 
ess would have collapsed. 

The principal characteristic by which 
to distinguish engineering as a profession 
from engineering as a technology is that, 
as a profession, engineering is based 
upon a body of fundamental knowledge 
and science which can be extended to 
an. unlimited number of applications; 
whereas, as an art or technology, engineer- 
ing is based upon a body of highly spe- 
cialized knowledge of established practices 
and procedures which can be applied in 
routine fashion only to similar tasks in 
the production phases of engineering and 
industry. 


Basis of Theoretical Mechanics 


Certain areas of thought are common 
to all branches of engineering. Among 
these are mechanics, the science of forces 
as they are related to bodies at rest, 
statics, or as they are related to bodies in 
motion, dynamics. The laws governing 
the motion of bodies were expressed as 
three postulates of relations between 
forces and their effects by Sir Isaac New- 
ton almost 300 years ago. 


1. ‘‘Everybody remains in a state of rest, 
or of uniform motion in a straight line, 
unless it is compelled by impressed 
forces to change that state.’’ 

2. ‘*Change of motion is proportional to 
the impressed force, and takes plaee in 
the direction of the straight line in 
which that force is impressed.’? ~ 

3. ‘Action and reaction are equal and 
opposite. ’? 


These three laws, the concepts they rep- 
resent, and their mathematical interpre- 
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tation are usually developed in courses in 
Theoretical Mechanics. As taught at pres- 
ent, Theoretical Mechanics embraces kine- 
matics, statics, and dynamics. In general, 
each of these units of mechanics is taught 
as separate courses for one-quarter of 
about 12 weeks, or for one semester of 
about 16 weeks. Kinematics, the study 
of relative motions of bodies without ref- 
erence to the forces acting on the bodies, 
is usually taught in the department of 
mechanical engineering. In colleges of 
limited enrollment, theoretical mechanics 
is taught either in the department of me- 
chanical engineering or in the department 
of civil engineering; otherwise, statics and 
dynamics are taught in a special depart- 
ment of mechanics. 

Except in those cases where separate 
departments have been introduced, the 
responsibility for teaching mechanics has 
been determined by circumstances involv- 
ing qualifications of staff members and the 
skill and ambitions of administrative of- 
ficers. Certain of the applications of 
mechanics, such as Strength of Materials 
and Hydraulics (Fluid Mechanics in more 
recent years), which are common to the 
needs of all branches of engineering are 
usually taught in the same department 
as the subjects of kinetics, statics, and 
dynamics. Variations from the foregoing 
praetice are the exception rather than the 
rule. 

Up to this stage of allocating the courses 
in Mechanics, the line of demarcation is 
clear both in regard to subject matter and 
administration. Occasional exceptions ap- 
pear in those instances where departments 
of Aeronautics and Chemical Engineering 
choose to establish their own courses in 
Fluid Mechanics as a protest as to the 
adequacy of the old courses in Hydraulics 
to the special needs of their branches of 
engineering. As the course content and 
methods of teaching Fluid Mechanics 
reach high standards, this subject should 
eventualy become a part of the basic or 
theoretical courses in mechanics. This 
viewpoint is presented so that the em- 
phasis will be placed upon the teaching of 
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fundamentals common to all curricula jp 
one department, postponing the appliea. 
tions to specializations in other engineer. 
ing departments until after the funda. 
mentals have been studied. 


Scope of Mechanics 


Whether a line of demarcation can be 
or needs to be clearly established between 
advanced courses in mechanics and a(- 
vanced courses in other departments of 
engineering depends entirely upon an w- 
derstanding of the function played and the 
purpose to be achieved in each case. If 
we adhere closely to the original defini- 
tion of mechanies as the science of forees 
as they relate to bodies or substances at 
rest or in motion, the line of demarcation 
will be determined by the criteria that 
advanced fundamental relationships of 
forces and basic physical characteristies 
of materials belong to the field of me 
chanics, and that advanced applications of 
mechanics to special problems in specific 
branches of engineering belong to the 
branch of engineering in which the par- 
ticular problem is customarily handled. 

Border-line cases are not so much a 
matter of the intrinsic nature of the prob- 
lem as they are a matter of the ade 
quacy and qualification of personnel. 
Quite possibly those who are concerned 
about the demarcation of the spheres of 
operation between mechanics and its ap- 
plication in engineering are thinking of 
the problem in terms of who does the 
work and where the work is done, rather 
than the rational classification of advaneed 
courses on the basis of fundamental me 
chanics and practical applications to the 
other advanced courses in engineering. 

Advanced courses in mechanics are all- 
plifications of the simpler versions of 
basic principles. In the quest for the 
mathematical and physical explanations 
of the mechanics of bodies and substances, 
there is practically no limit for analytical 
and experimental research. In the realm 
of advanced mechanics one would include 
many items of general value to the cot- 
sultant and investigator in the various 
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branches of engineering. Stresses and 
¢rains and their relationships within the 
body of a member, around openings in a 
member, and at sudden external. shape 
changes have been studied, but much still 
remains to be observed and interpreted. 
Why structural elements fail is another 
feld that still needs to be carefully 
surveyed to the end that a rational theory 
of failure may be developed. To the 
imple theory for axially loaded members 
should be added a mathematical basis for 
the behavior of bi-axial and tri-axial load- 
ing. The entire field of column, beam, 
and plate buckling needs to be reviewed 
in order to establish basic concepts to 
we in applied design. 

The elementary concepts of principal 
stress, torsional stress, flexural stress, and 
oss shear need to be extended to mem- 
bers with unsymmetrical cross sections. 
In the experimental region the depend- 
ability and inter-relation of various strain 
measuring devises, instruments, and ma- 
chines require study and development. 
The ability to measure contact pressures, 
such as bearing between columns and 
baseplates, end bearing of beams, and 
shaft bearing in machines, would lead to 
the solution of many problems in me- 
thanies and in engineering. Advanced 
mechanics can be extended to the use of 
photoelastic analysis in the observation 
and interpretation of strains within the 
body of structural members and machine 
ements. The principles of similtude are 
another outlet for advanced mechanics in 
machine and structural design, as well as 
in fluid flow, especially air and water. 
4s our knowledge of materials improves, 
we are more conscious of the influence of 
plasite flow. In all phases of engineer- 
ing, vibration of machines and structures 
becomes an important item. The entire 
field of repeated stresses leading to fa- 
tigue of materials is involved in machines 
and structures exposed to frequently 
variable live loads. 

To sum up all of the foregoing items, 
advanced mechanics lies on that side of the 
line of demarcation which deals with the 
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physical properties of materials and with 
the science of internal strains and stresses 
in the fundamental elements of machines, 
mechanisms, and structures, both static 
and dynamic. 


Fundamentals of Mechanics in Other 
Engineering Courses 


Advanced courses in other branches of 
engineering, depending upon the science 
of mechanics, involve special applications 
to problems common to a particular 
branch. In these applications the machine 
or structure is usually a complex com- 
bination of the elements studied in both 
elementary and advanced mechanics. The 
engineer needs to exercise judgment in 
dissecting each machine or structure into 
elements for which counterparts exist in 
mechanics. The engineer needs to verify 
and anticipate the manner in which each 
part transmits forces to the adjacent 
parts and the manner in which the forces 
are transmitted through the entire ma- 
chine or structure. 

Soil mechanics involves the application 
of mechanies to the design of foundations 
for roads and buildings. Buildings may 
be designed and erected on the basis of 
transmitting only shear at the connection 
between beams and columns, or the con- 
nections may be designed to transmit 
bending as well as shear. 

A building of even a few stories in 
height with a continuous frame is statisti- 
cally indeterminate to a high degree. The 
rational assumptions as to the probable 
elastic behavior of the building are more 
important than the particular principles 
of mechanics to employ in the solution. 

The principles governing the vibration 
of single machine and structural elements 
provide the basic principles that the engi- 
neer needs to employ in his evaluation 
of the dynamic effects upon the complete 
design of a machine or structure. - The 
evaluation of impact on a complete ma- 
chine or structure assumes a magnitude 
far more complicated than the impact 
upon a simple element; yet, the final solu- 
tion must be obtained in terms of the basic 
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principles of mechanics. Fluid mechanics 
is essential to the design of river improve- 
ments and aerodynamic influence on air- 
planes. 

Theories on plates and shells become 
involved when they are extended to bridge 
or building floors and to chimneys and 
storage bins. The theories of elasticity 
and plasticity form a basis for a compre- 
hensive understanding of well-designed re- 
inforeed concrete structures. Repeated 
stresses and the fatigue of materials re- 
quire careful consideration in all moving 
parts of machines and in all structures 
where loads are constantly applied and 
removed thousands of times each day, if 
not each hour. 

To sum up only a few of the applica- 
tions of mechanics to engineering prob- 
lems, advanced engineering lies on that 
side of the line of demarcation which 
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deals with advanced applications of me. 
chanics introduced by the assembly. of 
basic elements of design into the com. 
pleted project, be it a machine, a strue. 
ture, an engine, an airplane, a ship, ora 
river improvement. 

The discussion may be summarized a3 
follows: 

Advanced courses in mechanics may he 
confined to the extension of the basic 
fundamentals of mechanics to the ai- 
vanced theories in mechanics required to 
interpret the complex stress and strain 
relations within units of machine or strue 
tural elements. 

Advanced courses in engineering design 
utilize all available principles of mechan. 
ics, basic and advanced, to interpret the 
theoretical behavior of simple and com- 
plex combinations that make up the com. 
plete machine or structure. 


College Notes 


Ford L. Wilkinson, Jr., formerly Dean 
of the United States Naval Postgraduate 
School, has been appointed to the presi- 
dency of Rose Polytechnic Institute, suc- 
ceeding Dr. Donald B. Prentice, who re- 
tired in July. Associated with engineer- 
ing education since 1933, Mr. Wilkinson 
served as Dean of the Speed Scientific 
School of the University of Louisville 
from 1938 until his appointment at An- 
napolis in March, 1947. 


The College of Engineering of the Uni- 
versity of Michigan is sponsoring a Sym- 
posium on Engineering Structures during 
the summer session of 1949. The guest 
professors for this program are: Dr. S. P. 
Timoshenko of Stanford University and 
Sir R. V. Southwell of the Imperial Col- 
lege of Science and Technology, London, 
England. 

The following program will be offered: 
Profesor Timoshenko will give a course 
in Theory of Plates and Shells. Professor 
Southwell will offer a course in Relaxation 





Methods with Application to Aireraft 
Structures. 

This program will also include at- 
vanced courses in: Vibrations, Plasticity, 
Dynamics, Theory of Structures, Theory 
of Rigid Frame Structures, Elasticity, 
Photoelasticity, Limit Design, Thermody- 
namics and History of Dynamics. The 
Mathematics Department will offer an ex 
tensive program in applied mathematics. 

In addition to the above, a seminar will 
be conducted by guest professors which 
will consist of special lectures by eminent 
men in the structural field. 


Professor Carl F. Kayan has been 
named head of the Department of Me 
chanical Engineering at Columbia Unt 
versity. An authority on thermodynamié, 
Professor Kayan has been been partict- 
larly interested in heat transfer, refrigera 
and instrumentation. Professor Kayat 
was one of the founders of the Instrument 
Society of America, and was recently 
elected president of this group. 
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The Aims and Content of An Economics 
Course for Engineers” 


By JAMES E. DUGAN And CARL McGUIRE 
Assistant Professors of Economics, University of Colorado 


The 1940 Report of the Committee on Reasons for Teaching Economics to 
Aims and Scope of Engineering Curricula Engineers 
and the 1944 ele of ge tagger Before we can profitably answer the 
Eegineering dabl ~—_ vie x her = sad question, “What economics should _Wwe 
are —— able miles — in we if teach to engineers?”, we must consider 
— oe 2 ueation. These the question, “Why teach economies to 
reports emphasize that ae educa- engineers?” The answer to the latter 
ton should do —— than train techni- query will, in a general way, also answer 
dans; that engineering educational insti- 44, question, “What shall we teach?” 
tutions have responsibilities to the publie, There are three broad reasons for tendh- 
to the profession and industry, and to the ing economics to engineers: first, to con- 
age re o oe An — tribute to the training of engineers for 
pyr of this enriched program is the Hu- positions of social responsibility; second, 
menistic-Social stem 7 hich, it is recom- to aid the engineer in his professional 
mended, should constitute approximately advancement; and, third, to add to the 
_ per cent of the student’s curricu- uityral education of the individual. 

: 2 ; These are major and significant objectives 

The authors have had experience in and economies can, of course, share only a 


planning and teaching one part of the part of the burden in furthering these 
Humanistic-Social stem namely, a gen- 4:14, " 


a a ae for — We Let us consider the matter of social 
efor have hd anwar several 0 spony and community leader. 
pa es In thi P That this is an important aim no one can 
economics course. in (iis paper we deny, for our economic and social op- 
nil = _— — 3 can portunities depend in large part upon the 
Daitere neal Y questions we have €n- ‘economic, political and social organiza- 
: tion of society. If we accept the advan- 

(1) Why should general economics be tages which society affords without accept- 
included in the engineering curriculum? ing the duties and responsibilities, is it 
(2) What should be the content of the surprising that our social institutions and 
general economics course for engineers? social policies are not always perfect? 
(3) What is the relationship of the gen- Since the key political issues of today 
eral economics course for engineers to the are clustered about the degree and kind of 
subject of “engineering economy”? governmental control of economic life with 
(4) Why should there be a separate its implications for the liberty and wel- 
and special course in economies for engi- fare of the individual citizen, a knowledge 


neers? of the fundamentals of economics is de- 
* Address presented at the Rocky Moun- sirable for all citizens. Such knowledge 
tain Section, A.S.E.E., May 10, 1947. is even more important for college gradu- 
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ates, particularly engineers, because they 
are more likely to bear the responsibilities 
of community leaders. 

It may be questioned whether or not 
responsible citizenship and community 
leadership can be taught as a subject. 
We agree that they cannot. We cannot 
put the students in a class-room and say: 
“Be good citizens when you leave the Uni- 
versity. Support good candidates for of- 
fice, support good public policies,” and 
so on. It is doubtful whether anything 
could be accomplished by such moraliza- 
tion. Nevertheless, the study of economic 
problems from the standpoint of their ef- 
fects on social organization and their 
effects upon the position of individuals 
and groups in that society should open 
the eyes of the student to his place in 
total society. Responsible citizenship can- 
not be taught as a subject but, in our 
opinion, the study of economic institu- 
tions and their operation encourages a 
social viewpoint. 

The attitude in such study must be ob- 
jective, not emotional. Although “it is 
for the heart to suggest problems, it is 
for the intellect to solve them.” For ex- 
ample, the phrase “free enterprise” is 
much bandied about in popular discus- 
sion. As generally used it has a great 
deal of emotional content, which often 
blocks the process of rational thinking. 
We should examine this institution of 
“free enterprise.” Just what does it 
mean? How did it arise? What are its 
implications and effects on various groups 
in society? In the same way we should 
examine other important economic insti- 
tutions and processes, such as the modern 
corporation, the price-mechanism in com- 
petitive and monopolistic markets, the 
money system, the tax system, to give a 
few examples. In each case the attitude 
should be one of objective analysis of the 
nature, the functions and the effects of 
the institution. Thereby the student will 
not only learn some facts and principles 
useful in his life as a citizen, but will 
learn also to separate emotion and preju- 
dice from objective observation and ra- 
tional analysis. 








AIMS AND CONTENT OF ECONOMICS COURSE 


Not all engineers end up in positions ip 
a private business of single plant size, 
Some of them become city managers, state 
highway engineers, administrators of large 
federal reclamation projects. Such posi- 
tions carry with them responsibility, not 
only for purely technical processes, but 
also for the manner in which they touch 
on questions of social policy. This type 
of responsibility is not restricted to goy- 
ernment positions. Large private utility 
companies, oil companies operating with 
American capital in foreign countries, 
enormous automobile and steel corpor- 
tions can no longer consider as their only 
objective the maximization of profit, 
They have social responsibilities to their 
employees, to their consumers and to the 
whole area in which they operate. 

Suppose a group is organized to be sent 
to Greece, China, India or some other 
country with the objective of producing 
a plan to help set the country on its feet. 
There might be some economists in such a 
group, but there would certainly be some 
engineers. All the problems they would 
face would involve broad social-economic 
considerations. The engineers in the 
group ought to have some background in 
economic history, providing an under- 
standing of the general lines of economie 
development over an extended period of 
time. They should also have some teeh- 
nical knowledge of the application of the 
economic principles of production. They 
should be familiar with the goals and 
functions of an economic system. 

Because engineers rise to positions of 
great social responsibility, it is well to 
reinforce the oft-noted observation that 
engineers and other technicians have 4 
“special proclivity,” to use the words of 
Mr. Charles E. Young in a paper in this 
JOURNAL,}? 


**to seek automatic solutions of economic 
problems, to try to derive magic formulae 
to reduce the extremely complex variables 
of economic and social behavior to mat- 
ageable parameters, and to believe that if 


1 New Series, Vol. XX XVII, No. 4, ‘‘ Prac: 
tical Economics for Engineers.’’ 
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only sufficient authority were granted to 
enforce a so-called ‘scientific’ approach to 
economic and social problems, all our ills 
would be cured. . . (and therefore) to 
turn to authoritarian governments for the 
achievement of their particular objectives 
and programs without understanding the 
heavy price involved... .’’ 


General economics should provide the 
engineer, above all, with the concept of 
“lternatives” and of “sacrifice costs,” 
both from the viewpoint of the efficient 
operation of an individual enterprise by 
the discovery of the costs of alternative 
processes, materials, etc. and from the 
viewpoint of the proper functioning of 
society through the discovery of the costs 
of alternative economic policies and in- 
stitutions. 

Another reason for teaching economics 
is to aid the engineer in his professional 
advancement. The broad argument ad- 
vanced here is essentially the same as for 
any business man or professional man. 
The business man or professional man 
will be a better man if he has some idea 
about where and how he fits into the total 
social picture, and realizes how the eco- 
nomic changes which take place in so- 
tiety affect his business or profession. 
For example, a knowledge of the implica- 
tions of government taxation and fiscal 
policy, of the meaning of monetary de- 
velopments, of the nature of the elements 
influencing the business cycle are im- 
portant in the management of a business 
in modern times. In addition, some prin- 
ciples of economies are of more particular 
use to the engineer: input-output relations 
in a plant, the advantages and limitations 
of increased size of plant and firm, the 
composition of the factors determining 
market demand, the economies of tech- 
nological innovations (to mention only a 
few fundamentals). 

The engineer, as head of a business 
frm or government enterprise, is faced 
with problems of what to produce and 
how to produce. Making these decisions 
involves knowledge of two types: first, 
technical knowledge of the physical prop- 
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erties of alternative materials, machines 
and processes, and, second, economic 
knowledge of the nature of the costs of 
alternative materials, processes and ma- 
chines, and the nature and size of the de- 
mand for the product. To be a successful 
manager the engineer must utilize both 
types of knowledge. For example, in 
making proper allowance for depreciation 
costs which confront business and govern- 
ment enterprises, measures of the physical 
wear and tear on equipment and plant are 
inadequate. Economic wear and tear must 
also be included. Machines in excellent 
physical condition may have little value 
if outmoded by new inventions or if no 
longer needed because the demand for a 
product has fallen off. Thus a machine 
for, say, rifling gun bores which had a 
high worth before V-J day, after that date 
had a.much lower value, being a much less 
essential part of the economy because the 
demand for the finished product had 
dropped off sharply. 

The answers to the problems facing 
engineers in government and in business 
are to be found partly in engineering and 
partly in economies. It should be noted 
that so-called production costs and process- 
ing costs are the lesser fraction of total 
costs. The majority of costs include those 
such as transportation, sales, finance and 
overhead costs which require for analysis 
both engineering knowledge and famili- 
arity with business organization and the 
channels of trade and finance in an econ- 
omy and the nature and effects upon eco- 
nomic structure of the regulations and 
modifications imposed by the actions of 
government. 

Economies contributes to the broad 
cultural education of the individual by 
passing on to succeeding generations of 
students an understanding of the nature - 
and evolution of economic organization 
and of society in general. The social 
sciences constitute one of the major 
branches of human knowledge and no man 
can be considered well-educated who does 
not have at least a modest familiarity with 
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the field. As Professor D. S. Tucker’s 
able paper in this JouRNAL stated :? 


‘*Specialization necessarily involves the 
danger of narrowness. The economist is just 
as narrow as the engineer. He may even be 
narrower because there are many areas 
within his field concerning which he knows 
very little. Present economic science is ad- 
mittedly narrower than the field it has 
marked out for itself. ... What I shall say 
next is therefore not a criticism of engineer- 
ing or of engineers. It is, however, a criti- 
cism of under-graduate engineering students. 
Their viewpoint is narrow.’’ 

‘*The study of economics is broadening 
for engineering students in exactly the same 
way that a course in natural science would 
be broadening for students who have ma- 
jored in social science. ...’’ 


The Content of the General Economics 
Course for Engineers 


The outline for a general economics 
course for engineers which is incorporated 
in this paper is employed as a device to 
suggest the most useful content for such a 
course. The outline breaks the course into 
three logical parts corresponding to the 
fall, winter and spring quarters but this 
plan could easily be modified to meet the 
requirements of the semester system. 

It is the prime purpose of the first part 
of the course to help the student engineer 
get his bearing, to see his position in the 
complex totality of modern economic life, 
to see the outline of the economic forest 
despite the innumerable trees. The first 
step in the orientation of the engineer, if 
he is to have an adequate perception of 
the total pattern of modern economic 
society, is simultaneously to distinguish 
the fields of economics and engineering 
and to observe their close inter-dependence. 
Since understanding of modern economic 
society requires a knowledge of “how it 
got that way,” the principal elements in 
the evolutionary development of our econ- 
omy are traced out. The chief charac- 
teristics of the present economic order are 


2 New Series, Vol. XXXII, No. 10, ‘‘ Fit- 
ting Economics into the Thinking of the 
Undergraduate Engineer.’’ 
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then laid bare for the student. In the 
second part of the course the basie tech- 
niques of economic analysis, the demand 
and supply technique and the marginal 
technique, are presented and their im. 
plications and refinements developed by 
study of the problems of competition and 
monopoly and the distribution of income, 
In the third section of the course a nun- 
ber of specific and important economic 
problems are explored with the aid of the 
hasie techniques of economics. 


A Suggested Outline of a General Eco- 
nomics Course for Engineers 


Part I: The Overall Picture 


I. The Nature of Economics 


1. Economics Defined 

2. Economies and Engineering Differ- 
entiated 

3. Methods of Economics and Engineer- 
ing Compared 

4. Economie Institutions and Economic 
Processes 


II. Development of Economie Society 
1. Medieval Economy 
2. The Commercial Revolution 
3. The Industrial Revolution and the 
Agricultural Revolution 
4. Modern Economic Society 


III. Chief Characteristics of the Present 
Economie Order 
1. Specialization and Exchange 
2. The Private Enterprise System 
3. Forms of Business Organization 
4, Resources, Technology and Produe- 
tion 
5. Tools of Measurement: Accounting 
and Statistics 
6. Functions of the Price Mechanism 
7. Market Situations 
Part II: The Technique of Economic 
Analysis 


I. Demand and Supply Analysis 
1. Consumer Demand and Utility 
2. Elasticity and Changes in Demand 
3. Nature of Supply 
4. Supply and Demand in a Competi- 
tive Market 
5. Applications of Supply and Demand 
Analysis 
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II. The Marginal Analysis 
1. Physical Input-Output Relations 
2. Costs of Production 
3. Marginal Analysis: Case I: The 
Firm and Industry under Pure 
Competition 
4. Marginal Analysis: Case II: Pure 
Monopoly 
5. Marginal Analysis: Case III: Mo- 
nopolistic Competition 
6. Marginal Analysis: Case IV: Oli- 
gopoly 
III. Competition Versus Monopoly 
1. Bases of Monopoly and Competition 
2. Extent of Monopoly and Competition 
3. Public Utilities 
4. Public Policy and Industrial Mo- 
nopoly 


a 


. Economie Analysis and the Distribu- 
tion of Income 
1. Personal Distribution 
2. Functional Distribution 


Part fit: 


Technology and Progress 

1. Productivity and Technology 
2. Technological Unemployment 
3. Patent Policy 


II. Money and Credit 

III. Government Finance 

IV. The Business Cycle 

V. Collective Bargaining and Labor Or- 
ganization 

VI. The International Economy 


Economic Problems 


_ 


/ VII. Comparative Economic Systems 


Relationship between the General Econom- 
tcs and Engineering Economy 
Courses 


Recognition of the importance of the 
application of economics to engineering 
problems is shown by the adoption of 
several schools, including the University 
of Colorado, of courses in Engineering 
Economy. It may be asked: Do the two 
courses—general economics and engineer- 
ing economies—eompete to fill the same 
wed? Are they both necessary? 

It is our belief that the differences in 
teaching goals in the two courses and con- 
sequently in subject matter covered justify 
these invaluable complements to one an- 
other. The engineering economy course 
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is a study of the application of economic 
principles to specific engineering projects, 
such as the building of a bridge or the 
laying of a sidewalk. Such applications 
should be taught by a trained engineer 
for he possesses the “know-how” essential 
to a solution of the technical problems en- 
countered. The general economies course, 
as its title indicates, considers the broader 
aspects of economic behavior and lays 
down fundamental principles which should 
provide general guides to economic con- 
duet in all situations. The general course 
can be better taught: by economists be- 
cause of their professional specialization 
in the field. (The differences between 
textbooks in the two fields is a demonstra- 
tion of the valid distinction between the 
two types of courses.) It would be desira- 
ble, of course, for those who teach the two 
courses to become acquainted with the 
work in both fields. A possible line of 
approach may be to utilize the general 
economics course for the more specific es- 
tablishment of certain foundations for the 
engineering economy course, and even- 
tually to require general economics as a 
prerequisite for engineering economy. 

Engineers and economists have interests 
in many commen problems but they usually 
approach their problems from somewhat 
different points of view. The engineer 
is usually interested in making more ef- 
ficient the operations of a given plant or 
a given firm, whereas the economist is 
more interested in how the operations of 
the plant or firm fit into the whole econ- 
emy. Economies is a social science and 
deals with human beings in a social en- 
vironment whereas engineering economy 
may be classified as applied physical 
science. Such a difference in point of 
view should be mutually advantageous. 
Economists should encourage engineers to 
look at broader social problems and engi- 
neers should help us “to keep our feet on 
the ground.” 

The distinction between the courses in 
engineering economy and in general eco- 
nomies rests upon the difference between 
the specific and the broad and not upon 
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the fact that the first is “practical” and 
the latter “theoretical.” There is no doubt 
a sound basis for criticism of general 
economics courses on the grounds that 
they are “too theoretical” and should be 
made more “practical,” if the statement 
means that the principles are taught on 
too abstract a level and that more ex- 
amples of the application of the prin- 
ciples should be employed in class. Both 
courses must be based on general prin- 
ciples and if by “practical” is meant the 
mere gathering of “facts,” then they both 
are wisely, “theoretical,” for nothing can 
be more useless than the mere gathering 
of facts. The facts of any problem are 
so many and so varied that a lifetime 
could be spent on one economic problem. 
But life is short and we must practice 
economy. The university student is only 
on the campus for a short time and we 
must teach the principles which tell the 
student which facts are important and 
which facts are related rather than teach- 
ing the facts which change from day to 
day. 


The Argument for a Special Course in 
General Economics for Engineers 


The principles developed in economics 
are fundamental and apply to all phases 
of economic life and, indeed, to all eco- 
nomic systems, despite differences in in- 
stitutional arrangements. The same basic 
principles of economies are applicable to 
the operations of a business firm whether 
it is managed by a graduate of the Busi- 
ness School who has taken an Arts Col- 
lege course in Principles of Ecenomies, or 
by a graduate of an Engineering College 
who has taken a course in Principles of 
Economies designed primarily for engi- 
neers. The law of variable proportions 
applies irrespective of whether the formu- 
lation of policies for a government agency 
is in the hands of a graduate of the Engi- 
neering College or an economies major 
from the Arts College. There is no spe- 
cial brand of general economics for engi- 
neers. 

Nevertheless, there are some reasons 
why a separate course for engineers is de- 
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sirable, particularly whenever there is ; 
sufficiently large number of engineers 
taking economies to make it administra- 
tively feasible. The basic principles of 
economics may be made more meaningful 
and more useful to engineers by the orien- 
tation of the fundamentals to the special 
interests and the special talents of engi- 
neers, and to the special character of the 
engineering curriculum. 

The special interests of engineers are 
more likely to be kept in mind in a 
separate course. Engineers have a keener 
appreciation of some topics than of others, 
They are interested in the steps involved 
in organizing a business, be it a single 
proprietorship, a partnership or a corpo- 
ration. They want to know what happens 
when a business goes bankrupt. They 
desire information about patent laws and 
their implications for the productivity 
and stability of the economy as well as for 
the individual enterprise. They are in- § 
terested in the personnel problems busi- 7 noted 
ness and government face and the asso- - fas als 
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ciated topics of labor organization and g mechan 
unionism. In teaching the General Eco- © For 
nomics course use should be made of class | a's 
examples and outside assignments which Rive el 
reflect these and other special interests of Rducat 
engineers and at the same time drive home ins 
economic fundamentals. on ft 
The special talents of engineers also 1,800 


suggest the wisdom of a special economics 
course for engineers. In order to under- 
stand and present the latest refinements in 
economic thought training in mathematics 
and in graphic presentation is required. 
Because of their special abilities in these 
lines, engineers on the average, we believe, 
learn economics with greater ease and 
penetrate more deeply into basic economic 
issues than do students taking the basi¢ 
course in economics who come from other 
branches of university work. 

Finally, the character of the engineering 
curriculum presents a strong case for 4 
separate course. Most engineers can ac- 
commodate in their schedules only one 
course in economics aside from the very 
specialized course in engineering economy. 
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For the third successive year the Na- 
tion’s college and university enrollments 
have climbed to a new peak, the Office of 
Education reported to Federal Security 
Administration. Releasing enrollment fig- 
wes furnished by substantially all of the 
1,800 institutions of higher education in 
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dents should be required to be juniors in 
the College of Engineering to enter the 
course. This would provide the student, 
if he so desires, and if his schedule per- 
mits, with opportunity for some spe- 
cialized course work in economies in his 
senior year. It would also insure that the 
course be given to students of greater 
maturity and capability. 


College Notes 


the United States, the Office of Education 
revealed that enrollments this fall in- 
creased by 72,000 students over last year, 
despite a drop of 100,000 in number of 
veterans enrolled. Total enrollment in all 
colleges and universities is 2,410,000 this 
year. The fall 1947 total enrollment 
figure was 2,338,000. Twenty universities 
enroll 20 per cent of all college students 
in the United States. 

The 10 institutions with the largest en- 
rollments reported are: New York Uni- 
versity, 47,647; University of California, 
43,469; City College of New York, 28,567 ; 
Columbia University, 28,000; University 
of Minnesota, 27,243; University of Illi- 
nois, 25,920; Ohio State University, 23,- 
929; Northwestern University, 23,788; 
University of Indiana, 23,131; University 
of Southern California, 22,740. 











A Study of Summer Surveying Schools and 
Camps in the United States and Canada 


By RUSSELL C. BRINKER 


Associate Professor of Civil Engineering, University of Southern California 


Many changes have occurred in engi- 
neering enrollments, faculties, facilities 
and curricula in the hectic peace and war 
years since 1936 when the last report on 
summer surveying schools and camps was 
made to this Society by Professor O. S. 
Zelner of the University of Minnesota. 
Summer schedules which took students 
away from the campus, or concentrated 
on surveying only, were hit hard by ac- 
celerated programs. Now, however, sum- 
mer surveying has rebounded above the 
level of 1936—and gives indications of 
going higher. 

In order to determine the present 
status of summer work, formidable five- 
page questionnaires were sent to 208 in- 
stitutions of which 134 (64 per cent) 
answered. Seventy-three U. S. and 
Canadian colleges reported special sum- 
mer surveying work in 1936. Seventy- 
eight have summer programs now, or 
will have, when prepared plans are put 
into operation within a few years. 

Roughly that means one summer sur- 
veying school or camp for every two in- 
stitutions having four year curricula in 
Civil Engineering. This ratio is boosted 
by the large number of Canadian engi- 
neering colleges (apparently 100 per 
cent) scheduling summer surveying, and 
by inclusion of a few surveying camps 
run by forestry, mining engineering and 
pre-engineering departments. Neverthe- 
less, any program that has the sanction 
of about 42 per cent of the American 
engineering colleges is worthy of consid- 
eration. On the basis of answers sub- 
mitted to the questionnaire it appears 
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that the number of surveying camps and 
schools is more likely to increase than 
decrease during the next five years. A 
ceiling of 85 to 90 seems to be a reason- 
able estimate. 


Trends in Recent Years 


The ratio of summer surveying schools 
to camps has inereased in recent years. 
The difference, 19 to 54 in 1936 as op- 
posed to 29 to 49 in 1948, may be laid 
in part to large enrollments and lack of 
sufficient facilities and time to conduct 
the program away from the campus. 
About 17 schools carried their summer 
surveying work through the war years 
1941-46 without a break. Several re- 
trenched to the campus area to do so. 

Of the 78 institutions reporting, 15 
schedule summer surveying for all engi- 
neers. Sixteen compel attendance of 
students from one or more departments 
other than civil engineering. It might 
be noted that mining engineers take ap- 
proximately the same number of survey- 
ing credits on the average as do the 
civils. 

Twenty colleges do some work ocea- 
sionally for government units such as 
the Forest Service, Park Department, 
ete. A few do work for private organi- 
zations. In general, however, no compe- 
tition for the private surveyor is indi- 
cated in the questionnaire. Several most 
emphatic underscored “NO” answers testi- 
fied to the feeling of faculty men on the 
matter of doing work for anyone except 
the college. Some schools provide maps 
to interested parties. About one-fourth 
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of the institutions use the field data for 
succeeding courses, mainly in highways 
or in topographic mapping. 

Uniform assignments for all students, 
regular lectures and night work, but no 
examinations, are the rule for the ma- 
jority of institutions. A few follow the 
practice of changing camp locations each 
year, either renting or using an area by 
permission. Several lease the camp site 
but own the facilities in place. 

Only one instance of two schools shar- 
ing a camp was reported. Iowa State 
College which has had a camp since 1923 
changed sites from Rainy Lake in north- 
em Minnesota to another fine location 
near Wirt, Minnesota. Northwestern 
University held its first camp in 1947 
uing this new area. Cost of the facili- 
ties is divided between the institutions. 


Effect of Increased Enrollment 


Increased enrollments have foreed some 
miversities to split the summer work into 
two or more parts. Equipment, housing 
space, working area and personnel avail- 
able all may contribute to this decision. 
McGill University which had 200 stu- 
dents in camp in “normal” times now has 
700. The University of Manitoba which 
had 300 students take summer survey- 
ing in 1946 and 533 in 1947, had 270 
this year. Columbia University, Colo- 
trado School of Mines, Clarkson College 
of Technology and the University of Al- 
berta all reported over 300 enrolled this 
year. 

Vehicles to transport students to the 
field are furnished by only eight institu- 
tions. Most schools permit student autos 
= a few have strong regulations against 
them. 

One of the advantages claimed for 
camps 20 years ago was the introduction 
to life in the field using tents for hous- 
ing, cooking and messing. A few modern 
jobs require operating from tents but 
with automobiles for commuting, or 
trailers, not many engineers will live in 
tents except upon pleasure trips. Eight 
shools still use tents for housing but 
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only one now uses tents for cooking, din- 
ing and drafting space. Camp facilities 
reported cover all ranges of improvements 
from spring water to complete water 
supply systems; from lanterns to portable 
electric light plants; from pit latrines to 
modern sewerage systems. The Univer- 
sity of Alabama camp is a former estate 
valued at $800,000. Pennsylvania State 
College has a camp estimated to be worth 
$100,000. 

Facilities for national surveying and 
mapping conferences are available in all 
sections of the country for the asking. 
The Case Institute camp was used in 
1940 for such a meeting. At least one 
school in each of 20 states would wel- 
come such gatherings. 

The use of U. S. Coast and Geodetic 
Survey type standard monuments is far 
from uniform. About 40 per cent of the 
institutions conducting summer work 
have their own fixed marks for control 
of the areas used. At little cost more 
emphasis could be placed upon the im- 
portance of proper monumentation. 
Only a few schools lack government bench 
marks and triangulation stations for 
primary control. 

Without exception, veterans are taking 
the summer work on the same basis as 
other students although they may get more 
consideration when attempting a substi- 
tution. Sixteen schools do not accept 
experience or permit substitution for 
summer work. Twenty-one normally ex- 
cuse students who have the equivalent 
experience, 19 do so infrequently, while 
6 require an examination for all or part 
of the work. Thirty-five colleges issue 
instruction sheets. 

Opinions on the desirability of summer 
surveying schools and camps by institu- 
tions operating them placed their value 
in the range between “very essential” and 
“essential.” Of the colleges not offering 
summer work and expressing an opinion, 
5 believe it very essential, 1 considers it 
essential, 14 feel it would be desirable 
and 5 think it unnecessary. 
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Credit for Summer Camp Work 


A decision on the total number of 
eredits alloted for surveying, regardless 
of when given, must receive due considera- 


tion before sharp focus can be brought ° 


upon the summer camp problem. A 
summary of the present status of credits 
required in surveying shows that for 
153 institutions the average number is 
11.3. For those schools having summer 
camps or schools the average required for 
work during the term is 7.5, the average 
for summer work is 5.3, and the total is 
12.3. All credits are reduced to a se- 
mester basis. Some schools that do not 
have four-year programs in civil engi- 
neering are included in the 11.3 and 12.3 
credit averages without materially effect- 
ing the results. It is evident that those 
colleges giving summer work are not 
“specializing” in surveying. 

The general policy is to give one se- 
mester credit for one week of camp but 
a few schools give only one quarter credit 
per week, or perhaps some arbitrary 
number. One school, Rensselaer Poly- 
technie Institute, gives no eredit for the 





SUMMER SURVEYING SCHOOLS AND CAMPS 


five weeks in camp although completion is 
required for graduation. ‘Five colleges 
give all of their surveying work during 
the summer. 

The average number of weeks in camp 
or school for all institutions is about 5.6, 
Fifteen schools split the summer work 
into two periods while two colleges re- 
quire attendance at three camps. In the 
1936 report the average length of camp 
period was 4.4 weeks. Several schools 
devote the first part of the session to all 
engineers and then hold the civils for a 
second portion. 

It is hoped that the data in this report 
will be of assistance in evaluating the 
situation at individual institutions. The 
13-page paper presented at the Annual 
Meeting in Austin, Texas, has been con- 
densed to three typewritten pages for 
publication in the JourNAL. Two tables 
containing several thousand entries have 
been eliminated with resultant difficulty 
in trying to present the data in para- 
graphic form. A few copies of the com- 
plete text with tables are available to 
interested departments upon request. 








Theme For The Year 


PARTNERSHIP WITH INDUSTRY 
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Functional Public Speaking in an Engineering 
Curriculum 


By ERWIN R. STEINBERG 


Instructor in English, Carnegie Institute of Technology 


With the expansion of the “Social Rela- 
tions Program” ! at the Carnegie Institute 
of Technology, many problems of method 
and content became more and more appar- 
ent. It was evident, for example, that the 
students needed more experience in public 
speaking. Time and again instructors in 
both technical and non-technical courses 
complained that their students could not 
express themselves orally, that they did 
not seem able to think when standing be- 
fore a group, that what little they did 
manage to get out was poorly delivered. 
CIT had devised a system under which a 
member of the Department of English 
was assigned as an adviser to each engi- 
neering seminar to help the students in 
the preparation of their talks, but the 
seminar groups were large and the Eng- 
lish advisers were able to work only with 
those who presented papers, often not 
more than-half the group. Even those 
who did present papers usually did so 
only once a year, and so had only that 
one occasion to get experience and coun- 
seling in public speaking. In addition, 
there were indications from industry that 
engineers needed more experience in pub- 
lie speaking than they were getting in 
colleges. Men in the field began swelling 
evening school courses in public speak- 
ing; large corporations began setting up 
courses in public speaking as part of 
their training program for engineering 
personnel; and even labor unions started 
to offer such courses to their members. 
Meanwhile, members of the Department 





1The program of humanistic and social 
studies at CIT. 
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of English continued to feel more and 
more uneasy about the students, who be- 
came shrinking violets when set before a 
group and asked to speak. 

Another problem that demanded atten- 
tion was the ignorance of the average stu- 
dent about world affairs. CIT had long 
been aware that the engineer was becom- 
ing an increasingly more important 
leader in society, and that all too often 
he was assuming leadership without being 
aware of existing problems and without 
a sufficiently broad background to deal 
with them. As a result the “Social Re- 
lations Program,” which included English 
composition and literature, history, eco- 
nomics, and psychology, had been intro- 


duced. But which of these courses was 


responsible for introducing the student 
to current international problems? Who 
was going to be responsible for persuad- 
ing the student to read the newspaper 
and take an interest in the German 
peace treaty, international control of 
atomic energy, the partition of Palestine? 
And if he did not interest himself in these 
problems, what sort of leader would the 
student be in his community and in the 
world after he graduated? 


Coordinated Approach 


Still another problem, a related one, 
was tying together everything the stu- 
dent had learned in his Social Relations 
courses so that he could bring his knowl- 
edge to bear as an integrated whole upon 
current problems. In English he learned 
how to write, how to communicate to 
specific audiences, and how to read and 





interpret what others had written; in 
psychology, how to solve problems of 
human relations through the use of sound 
generalizations of human behavior; in 
economics, the limitations and _ possibili- 


ties of quantitative analysis in the field’ 


of social relations, and methods of choos- 
ing between alternatives; in history, the 
relation of human interests to ideas. 
True, there was planned interrelation 
between courses, but in each of the basic 
courses one of the four subjects had to be 
emphasized to the partial or almost com- 
plete exclusion of the rest; for there was 
mrch to be taught in these basic courses 
in the “Social Relations Program,” and 
little time in which to teach it. 

The answer to a great many of these 
problems came with the development of 
the system of senior electives. A series 
of courses was developed on which 
the student could bring to bear on his- 
torical and current problems the knowl- 
edge, attitudes, and problem solving 
techniques that he had learned in earlier 
courses; and each student was required 
to elect two such courses of the many 
offered in his senior year. 

But there still remained unanswered 
the question of public speaking. The 
student had no room in his program for 
such a course, and curriculum committees 
evidenced no intention of making room 
for one in courses of study already heav- 
ily loaded. For CIT’s policy was 
against courses in what might be consid- 
ered just technique and manipulation. 
The job, then, was to develop a course in 
public speaking that would require the 
student to do the things expected of him 
in the senior electives in the “Social Re- 
lations Program,” and offer it as a senior 
elective. 


Forum on International Affairs 


And so the Forum on International Af- 
fairs evolved in an attempt to provide a 
course in public speaking that would also 
have some “content” and would further 
the student’s professional development. 
Tt was offered last year for the first time 
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as a senior elective. So that there would 
be a focal point for the course, it was de- 
cided to handle problems arising pri- 
marily within the framework of the 
United Nations. All students wishing to 
enroll for the course received a careful 
explanation that this was not just another 
course in public speaking. When the 
class met for the first time it decided to 
discuss four specific international prob- 
lems and broke up into four groups of 
five or six students, each group to handle 
one problem. So that the students might 
have time to study their problem prepara- 
tory to presenting it to the class, the first 
week was spent on a discussion of the 
history and organization of the United 
Nations. In the library the students 
used books, periodicals, and newspapers 
to gather their information, the mem- 
bers of each group familiarizing them- 
selves with international affairs in gen- 
eral, but directing most of their energy 
toward the solution of their single prob- 
lem. With some guidance from the 
instructor, they used the information and 
techniques developed in previous Social 
Relations courses to extend their knowl- 
edge into their new area of study. As 
they learned more and more, they pre- 
sented the information to the class in the 
form of lectures, round table discussions, 
and forums—all types of group discus- 
sion which they would find useful if they 
should be called upon to participate in 
or organize any of the various proceed- 
ings at engineering conventions or col- 
loquiums. 

Each discussion was set up as a prob- 
lem in public speaking in accordance 
with its own peculiar needs. For ex- 
ample, the opening period of the presen- 
tation of the Marshall Plan was handled 
as a round table discussion in which the 
group, under the guidance of its chair- 
man, discussed the situation in Europe, 
the need for American aid, and the pos- 
sible results in Europe if that aid were 
not forthcoming. This discussion served 
to introduce the problem to the class in 
general terms. In subsequent meetings 
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individual speakers discussed as_thor- 
oughly as they could, in lectures and 
forum presentations, the historical back- 
ground and the economie, political, moral, 
and sociological aspects of the Marshall 
Plan. At various times the audience was 
invited to question the “experts,” who, in 
turn, had to expand on their remarks or, 
possibly, defend them. At its concluding 
session, the group on the Marshall Plan 
attempted, in a round table discussion 
under the guidance of a chairman chosen 
from its own members, to reach some con- 
dusions about the advisability of carry- 
ing out the Plan, the necessary expendi- 
tures involved, and possible ways of 
implementing the Plan. 


Student Speaking Assignments 


In addition the students were given 
other speaking experiences. At various 
times they were assigned to prepare and 
deliver talks for particular audiences. For 
example, one class period was given over 
to two talks attempting to sell the Marshall 
Plan, one to a group of American high 
school students, and the other to an audi- 
ence of Czechoslavakians (this was be- 
fore the coup), whose government refused 
to join in the European Recovery Pro- 
gram. During the period of criticism 
that followed the talks, the most impor- 
tant topic that was discussed was whether 
or not each one took into consideration 
the peculiar problems presented by the 
particular audience involved. Here, 
then, the student speaker had to apply 
the same professional skill and order in 
problem solving that was required of him 
in all other courses, and his fellow stu- 
dents, in judging him, were required to 
do the same. Several periods were also 
set aside to give the student experience 
in speaking without preparation or notes, 


FUNCTIONAL PUBLIC SPEAKING IN ENGINEERING CURRICULUM 309 





and to give him the opportunity to learn 
how to think while facing an audience and 
while under pressure. Local radio sta- 
tions also provided opportunities for 
student speakers to appear on student 
programs for discussions of current 
events. One such series was sponsored 
by the Foreign Policy Association of 
Pittsburgh in collaboration with the In- 
ternational Relations Clubs of the five 
colleges of the city. Members of the 
class also spoke before various student 
orgahizations on campus. 

Although the course as it exists prob- 
ably has many flaws that must be dis- 
covered and eliminated, it seems to be a 
worthwhile start, as one of many such 
attempts, toward attacking several prob- 
lems in engineering education. It at- 
tempts to give the student experience in 
public speaking and in preparing and 
organizing individual talks and group 
discussions, and in addition it provides a 
series of increments that the traditional 
course in public speaking does not: it 
gives the student much needed experience 
in the use of library facilities; it helps 
the student to learn to extend his knowl- 
edge by using information and techniques 
acquired earlier; it makes the student 
aware of many of the problems on the 
international scene, acquaints him with 
his stake in them, and interests him in 
working out a solution, an awareness and 
interest that should carry over into his 
future life; it attempts to break down 
some of the departmentalization that 
must of necessity exist in higher educa- 
tion; and, finally, it gives the student an 
opportunity to extend to another area 
the professional skill and order in prob- 
lem solving that, are so much a part of all 
his courses at CIT. 








Placement in Our Profession* 


By ALFRED L. MILLER 


Professor of Mechanics and Structures, Department of Civil Engineering, 
University of Washington 


Placement in a profession is not merely 
the process of finding and filling jobs. 
To the individual, it is the way of finding 
his place in life. To the profession, it is 
the means of regeneration and orderly 
development. To the general public, it is 
the assurance of continual and improved 
essential services. To all, it is necessary 
to progress toward improved conditions. 
This end is best served when individuals 
who are dedicated to special services ac- 
cept their obligations and by mutual 
effort seek to fulfill their obligations 
through more effective utilization of their 
abilities and talents. 

Placement, in the broader sense, is a 
complex process of transition in the life 
of an individual beginning with the de- 
sire to serve in a particular way and cul- 
minating in the opportunity to render 
that service. In engineering, this pre- 
professional period is of utmost impor- 
tance. Engineering education is  obli- 
gated to play the principal role in this 
process. In doing so, it must recognize 
the full extent of its responsibility. This 
duty is not discharged by the single step 
of employment after graduation but in- 
cludes adjustment through the critical 
period of pre-professional experience 
which at the present time is left largely 
to chance. Engineering educators, as 
members of their profession, should ac- 
cept responsibility for guidance of their 
graduates through that period. Experi- 
ence in this respect will be reflected in 


* Presented before the Civil Engineering 
Division at the Annual Meeting, Austin, 
Texas, June 14, 1948. 
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their academic work to the advantage of 
all concerned. 

At the present time, post-graduate 
guidance is the concern of the relatively 
small number of engineering teachers who 
through desire to serve, voluntarily con- 
tribute their time and energy. The 
necessity for this service is acknowledged 
from time to time by the activation and 
reactivation of employment services, per- 
sonnel files, etc., in our schools and see- 
tions of the engineering societies. These 
efforts have not accomplished the objec- 
tive and at best can serve as more or less 
elaborate files of vital statistics. The 
engineering profession is composed of 
individual personalities who can not be 
regarded as statistical units. Also, posi- 
tions in the profession are exceedingly 
diverse. Placement in the profession, to 
be effective, must be personalized and 
individualized with full regard for the 
personal characteristics of each individ- 
ual and the requirements of each posi- 
tion. Harmonious combination of the 
two elements constitutes effective place- 
ment. The harm that can be done to the 
individual and to the reputation of his 
school by ill-advised placement is worthy 
of contemplation. 


Placement—A Personalized Service 


Since effective placement must be per- 
sonalized, it follows that it cannot be 
done by an impersonal agency. This 
duty devolves upon the individual mem- 
bers of our engineering faculties. To 
some, this will appear as an added 
burden. To others, it will be an unneces- 
sary nuisance calculated to interfere 
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with serene academic life. To some, it is 
an essental part of a professional career 
concomitant to participation in the duties 
of citizenship. 

The present academic view considers 
only two aspects of duty; teaching and 
research. A third aspect deserves con- 
sideration, particularly by professional 
schools. Teaching and research are not 
ends in themselves and are of no im- 
portance unless they contribute to the 
well-being of the people. It should be 
the duty of those who teach or do re- 
search to justify their efforts by results 
which are contributions to the general 
welfare. This requires direct contact 
with reality. Engineering education can 
be improved greatly by expanding this 
eontact through more successful place- 
ment. 

Experience in placement and guidance 
on both academic and professional levels 
has produced several specific opinions 
and resultant suggestions which may be 
of interest to us who are concerned with 
the development of our profession 
through improved engineering education. 
Observations in connection with employ- 
ment and employment conditions present 
a clear reflection of the preparatory 
background and a preview of possibili- 
ties in the professional field. We are ac- 
quainted with studies of these matters 
that have been conducted by question- 
naires and polls, and many wonder about 
the significance and interpretation of the 
results. Close association with the pro- 
fession suggests that factual data thus 
obtained are significant but that opinion 
polls can be terrifically misleading as to 
the importance of the question and the 
meaning of the opinion. The opinions 
and suggestions which follow are based 
on personal observation during a number 
of years of experience in placing civil 
engineering graduates and assisting them 
during their formative years. 


Professional Preparation 


Adequate professional preparation re- 
quires that each teacher be a member of 


PLACEMENT IN OUR PROFESSION 





311 


his profession and has attained some 
stature by professional experience. Pro- 
fessional registration based on practice 
should be a requisite for appointment to 
a faculty position. In addition, both 
teaching and research ability should be 
demonstrated. Above all, he should 
possess those personal qualities which are 
required for success in the engineering 
profession. Probably the most extensive 
and valid determination of the qualities 
and their relative importance is that pub- 
lished by the Carnegie Foundation for 
The Advancement of Teaching, Bulletin 
No. 11, 1918, “A Study of Engineering 
Education” by C. R. Mann. This report 
is as pertinent today as it was thirty 
years ago and deserves careful considera- 
tion by all members of the engineering 
profession, especially by engineering edu- 
cators. 

Placement in civil engineering is di- 
rectly concerned with the qualities re- 
quired in the profession. Training for 
civil engineering must include develop- 
ment of those qualities. This can not be 
done by offering courses which deal with 
them as the proponents of certain cur- 
riculum changes now receiving our at- 
tention seem to believe. They can be 
developed only by personal example on 
the part of each instructor who must pos- 
sess them to a marked degree and who 
uses them in his instructional procedures. 
The Mann Report states “Instruction 
should not only develop technique and 
mastery of principles but also integrity, 
initiative, resourcefulness and common 
sense.” The study ascertained the opin- 
ion of the profession on the relative im- 
portance of the essential qualities as 
follows: 


Chante dss hs his ee. dees SG 24.0 
PUMGIIGNG iid fuk hs snide catind< ides nakee 19.5 
TOS pias as: ssn ors cs a Aiwa ainie Ciplampe 16.5 
Understanding of men .............4 15.0 
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The process of placement should begin 
at the first contact of an engineering in- 
structor and should continue in all pro- 
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fessional courses throughout the ecurricu- 
lum. By the time of graduation, each 
student will have come to know these 
members of the profession to which he 


aspires and will have acquired some meas-. 


ure of the necessary qualities. It is a 
challenge and a responsibility that each 
of us should accept. Likewise, the in- 
structors will know their students as 
persons, each with distinctive characteris- 
ties. By the time of graduation, each 
student will have a major interest in a 
sub-division of civil engineering. By 
this time, a faculty member concerned 
with that sub-division should accept the 
responsibility of placement in that field 
with due regard for the graduate and 
full cognizance of the requirements of 
the positions and the opportunities in 
that field. It is to be hoped that mutual 
understanding and respect will maintain 
contact between the two and that cordial 
relations will contribute to the profes- 
sional growth of the graduate and extend 
the professional contacts of the faculty 
men. These contacts will inevitably im- 
prove the quality of engineering educa- 
tion. The potentialities of this plan of 
placement are evident. In effect, it is a 
trial by fire that will not appeal to some. 
It accepts responsibility for the results 
of our educational efforts and indicates a 
willingness to improve our work and 
change if necessary. 


Requirements of Faculty 


Engineering education should be a part 
of the engineering profession primarily 
and of the teaching profession secon- 
darily. At the present time, the reverse 
is true. The school teacher who attempts 
to serve the engineering profession by 
acting as a screen is known to all of us. 
This attitude with its implications is 
detrimental to the main objectives of 
engineering education. Some of the very 
best potential entrants are eliminated in 
the educational process by devices and 
methods intended to protect the profes- 
sion. Illustrations of this point are 
numerous and reflect on the professional 


PLACEMENT IN OUR PROFESSION 





competence of instructors of engineering 
students. In addition, many men have 
risen to high levels of attainment in the 
profession in spite of rather than because 
of their educational experiences. As a 
result, members of our engineering facul- 
ties are faced with the necessity of justi- 
fying their positions in the profession. 
It would be well if each of us would 
fully realize that the mere circumstance 
of being employed in engineering educa- 
tion is a challenge to prove our worth 
and not a badge of professional prestige. 

The engineering profession is truly a 
heterogeneous field. The great diversity 
of its activities and interests accentuates 
individual differences and leads to the 
formation of specialized groups. In- 
evitably, this specialization appears in 
engineering education. It is both neces- 
sary and desirable to a limited degree. 
It is our duty to keep it limited. Fur- 
thermore, it is our duty to inform engi- 
neering students of the facts of their 
chosen profession. For the last thirty 
years, civil engineering has felt the con- 
sequences of over-specialization in engi- 
neering education. This is especially 
observable in placement experience and 
has a direct bearing on _ professional 
growth and development. This informa- 
tion should be of concern to those con- 
cerned with curricula in all departments 
of engineering, particularly at this time, 
when more specialization is rampant. 
The facts are published in “The Engi- 
neering Profession in Transition” by 
Engineers Joint Council. Their signif- 
cance should be presented to engineering 
students for their information and guid- 
ance so that when they meet the facts of 
life during the placement period they can 
act accordingly. 


Distribution Among Branches of 
Engineering 


The most significant single set of data 
is that showing the distribution of the 
engineering profession among _ the 
branches. Casual reading of the bulletin 
can be misleading particularly the title 
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of Chart A, Page 1. Experience in 
placement indicates no substantial dif- 
ference in distribution during the last 
twenty years. Current estimates by 
qualified authority support this observa- 
tion. Basic data on this subject are con- 
tained in the 1940 Census. It is known 
that the totals have increased in an 
amount that will be determined by the 
1950 Census. There is no reason to be- 
lieve that the percentage of distribution 
for 1948 differs greatly from that of 
1940. The 1940 totals and percentages 
of those engaged in engineering occupa- 
tions in the respective branches follow. 
The comparison between these data and 
corresponding data relating to the senior 
classes and the freshman classes who have 
selected a branch serves to emphasize 
certain aspects of the placement problem 
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1940 | 1940 | Senior | Fresh- 
Branch Total % al men 

Civil 89,042 | 34.1 | 16.5 | 18.3 
Electrical 55,667 | 21.3 | 25.2 | 28.4 
Mechanical | 85,543] 32.7 | 34.1 | 29.2 
Chemical 11,600} 4.4 | 14.0 | 17.3 
Industrial 9,803} 3.8 6.2 3.5 
Mining 9,773| 3.7 | 40) 3.3 
Total 261,328 





that have been known for a long time. 
The data can clarify some of the per- 
plexities faced by civil engineers. 

These data speak for themselves. It is 
apparent that a very considerable num- 
ber of civil engineering positions will be 
filled by those who have not followed the 
civil engineering curriculum, and we can 
expect placement conditions to continue 
in the near future as they have in the 
recent past. Job opportunities for civils 
are and will continue to be very good as 
long as the present ratios hold. Two 
important effects are observable. First, 
ready employment can contribute to the 
idea that the curriculum and results of 
our teaching are satisfactory with re- 
sulting mediocrity and lethargy. See- 
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ond, when the employment situation 
becomes generally known, it may cause 
an increase in enrollment by those who 
select the branch for economic rather 
than professional reasons. Both possi- 
bilities exist. The former calls for 
sincere devotion to service to both the 
students and the profession. The latter 
should be of concern to the other de- 
partments who can serve all concerned 
by reversing the trend toward over- 
specialization by increasing the funda- 
mental engineering requirements in their 
curricula by reducing the number of 
required specialized courses. This step 
is unlikely in as much as the current 
humanistic-social fashion tends to in- 
fringe on basic engineering rather than 
on the specialties. 
Civic Responsibilities 

It is in the public interest that the 
engineering profession be an active and 
effective component of our social struc- 
ture. In addition to performing techni- 
cal duties, its members should partici- 
pate in the life of the commonwealth, 
particularly in public or community 
affairs which are related to engineering. 
Opportunities for such participation 
vary. In certain cases engineers can best 
serve as a group. However, in most 
cases service is an individual matter and 
the opportunity must be found by the 
individual. Failure or hesitancy on the 
part of individual engineers to recognize 
this public duty by acting within the 
scope of their abilities has resulted in 
justifiable criticism of the profession. 
It is especially important that members 
of our engineering faculties accept this 
public duty. Opportunities for place- 
ment beyond the narrow limits of con- 
ventional engineering practice exist and 
can be extended for the benefit of the 
public and the profession. This- type 
of extension is impossible by group ac- 
tion particularly in this day of over- 
organization for selfish purposes. It 
would be unfortunate if our professional 
societies were accused of such purpose- 
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ful promotion. An engineer who en- 
gages in voluntary public service must 
not expect remuneration or even grati- 
tude for his efforts. Actually, he can be 


sure that he will pay the expenses and be . 


paid only by the satisfaction he can gain 
from a sense of accomplishment and 
service. 

Integration of the engineering pro- 
fession probably will never be accom- 
plished and undoubtedly is undesirable. 
The present organizational plan is the 
natural consequence of mutual technical 
interest and provides the pattern for 
the development of group professional 
consciousness. The extent of profes- 
sional development at this time leaves 
much to be expected. The American 
Society of Civil Engineers provides the 
agency for professional development for 
our branch. We should realize that this 
society in common with all other similar 
organizations does not endow its mem- 
bers with benefits. It provides the 
opportunity for those who participate in 
its activities to contribute to the devel- 
opment of their profession and thereby 
improve their own professional com- 
petence. The Society can greatly extend 
its field of usefulness, but only to the ex- 
tent that its individual members are 
willing and able to do the work. It 
should be realized that while the Ameri- 
ean Society of Civil Engineers is repre- 
sentative of civil engineers, it can not be 
said to represent them for the reason 
that of the approximately 100,000 persons 
who are engaged in civil engineering 
work only 22,000 are affiliated with it. 
It is certain that the membership is less 
than half of those who are qualified by 
education and experience to join. 
Membership is a matter of personal 
choice and those who do not belong do 
so for reasons that should not be ques- 
tioned. The burden of proof is on us 
who are members and suggests the need 
for constructive professional develop- 
ment within the Society. It is obvious 
that a professional society can acquire 
prestige and respect solely through 
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growth of its individual members in pro- 
fessional stature and that all attempts 
to attain a position of distinction by 
self-appointment or exclusion are de- 
servedly futile. 


Coordination Between Educators and the 
Profession 


A most effective contribution to pro- 
fessional growth of the American Society 
of Civil Engineers is the paper “Some 
Thoughts on Engineering Education” by 
Donald M. Baker (April, 1946) and the 
able discussions which it elicited. The 
necessity for coordination between the 
profession and engineering education 
was forcefully presented throughout the 
paper and the discussions. Attention 
was focussed on placement as the direct 
bond between the academic and profes- 
sional levels. The importance of this 
bond and the beneficial results of its 
strengthening can not be over-empha- 
sized. The initiative and work for the 
accomplishment of this worthwhile de- 
velopment must come from engineering 
educators who are dedicated to careers 
of service. 

The following quotation from the Mann 
Report is relevant: “Engineering educa- 
tion did not arise out of the efforts of 
professional men to perpetuate the fruits 
of their experience, as in medicine and 
law, but was largely the outcome of the 
effort by the devotees of pure science to 
satisfy an increasing demand for techni- 
cally trained men. It was quite natural, 
therefore, that methods of teaching 
rapidly degenerated into mere attempts 
to pass on the mass of information and 
theory which has been accumulated in 
scientific research and investigation.” 

Accepting the view of this quotation, 
and in the interests of professional de- 
velopment on both the educational and 
practical levels, we, who are members of 
the American Society of Civil Engineers, 
should accept the responsibility for the 
formation of a Professional Development 
Division within the structure of that 
society. This division can enlist the in- 
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terest of practicing engineers and benefit 
by their counsel. Ties between engineer- 
ing schools and the practicing profession 
will be strengthened and relationships 
that do not now exist can be developed to 
the advantage of all concerned. Most 
effective liaison between the Civil Engi- 
neering Division of the American Society 
for Engineering Education and our 
founder society is extremely important 
and can be assured by functioning of such 
a Professional Development Division. 

To summarize, these remarks are in- 
tended to direct attention to the unique 
position of engineering education in the 
pattern of the engineering profession of 
which civil engineering is a major com- 
ponent. Because of the diversity of the 
field and its services fortunately stand- 
ardization is not possible. Personal re- 


lationships are eminently important. 
The engineering profession is a living 
thing and requires perpetual regenera- 


PLACEMENT IN OUR PROFESSION 





315 


tion and sustenance to perform the fune- 
tions to which it is dedicated. Its roots 
are in engineering education and an 
intimate bond which provides for con- 
stant interchange between education and 
practice must function in order that it 
may thrive. Placement provides such a 
bond. 

This concept of our profession dele- 
gates special obligations to engineering 
educators which it fulfilled will improve 
their teaching and research. This service 
can be most effectively rendered through 
personal sponsorship of the individual 
entrants, guiding each through his aca- 
demic training, and then, helping him 
along the path until he has reached the 
point from which he can proceed toward 
professional attainment in his own way. 
Our duty to the public, our profession, 
and ourselves can be met only when each 
of us accepts his share and works toward 
this end to the full extent of his ability 
and energy. 








Canons of Ethics for Engineers 


By LEONARD A. DOGGETT 


Professor of Electrical Engineering, The Pennsylvania State College 


The General Council of the American 
Society for Engineering Education has 
approved the Canons of Ethics prepared 
by the Committee on Principles of Engi- 
neering Ethics of the Engineers’ Council 
for Professional Development. 


Present Status of Codes of Ethics 


Nearly every national society has pre- 
pared for itself a Code of Ethics. Copies 
of nearly two hundred such codes may be 
found in E. L. Heermance’s book, en- 
titled “Codes of Ethics.” Such codes do 
unquestionably furnish inspiration, par- 
ticularly to the younger members of the 
profession. As the members grow older 
they generally become aware of the fact 
that these codes are not too closely ob- 
served by a small minority of the pro- 
fession. Generally speaking the national 
societies, whether it be the law, medicine, 
or engineering, hesitate to become em- 
broiled when one of their members is 
exposed as having failed to follow the 
canons of the code. Dr. Richard C. Cabot 
on page 79 of his book entitled “Adven- 
tures on the Borderland” asks “Of what 
use is a code of ethics? As I have been 
familiar for many years with the medical 
code of ethics, which was one of the very 
few antedating the present century, and 
have seen how little effect it has on the 
behaviour of physicians, I am not san- 
guine about any reform of business ethics 
to be produced merely by the formulation 
and publication of a code. The main 
question is how is it to be enforced?” In 
general the professions: are lax in en- 
forcing close adherence of their own 
profession to their code. The military 


services are slow to bring an officer to 
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trial in ethical matters. Can it be that 
this is a mistaken form of charity, this 
hesitation to sit in judgment on a 
brother officer? It is the author’s opinion 
that codes of ethics are easy to write but 
hard to enforce. 


Enforcement of Codes of Ethics 


If we grant that associations fail to 
enforce their own Codes of Ethics, is it 
worth while attempting to enforce such 
codes? It is suggested that the Ameri- 
ean Society of Engineering Education set 
up a Committee to Further the Practice 
of Ethics. This committee should be an- 
thorized to give Publicity in the A.S.E.E. 
Journal to certain cases of violation of 
ethical principles. These cases should be 
reported in detail and names named. 
Only such cases as illustrate important 
ethical principles should be selected for 
publication. Generally speaking the con- 
mittee members, being associated with 
educational institutions, would be safe 
from reprisals and be in positions similar 
to that of our judges. 

Many members of the A.S.E.E. are 
also members of the American Association 
of University Professors and they are 
undoubtedly familiar with Committee A 
on Academic Freedom and Tenure. This 
committee investigates many cases of 
violation of the accepted principles of 
academic freedom and tenure and if the 
controversy can not be amicably adjusted 
to the satisfaction of both parties, it may 
publish the whole story. It has published 
such stories in many cases and at the 
present time there are ten institutions on 
the Association’s List of Censured Ad- 
ministrations. This publicity weapon has 
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proved very potent. College and Uni- 
versity administrations hate, like the 
Devil hates holy water, to have their fail- 
ings spread out in cold type in a publi- 
eation that goes to 21,000 college pro- 
fessors. Committee A over the years 
has developed a procedural technique 
which is almost beyond criticism and 
which might well serve as a guide for the 
proposed A.S.E.E. Committee. 

This proposal is the result of many 
years of thinking on the matter of Pro- 
fessional Ethics. The author can report 
that after fourteen years of trying he has 
achieved complete failure in his attempt 
to get any slight move in the direction of 
enforcement on the part of his national 
engineering society. In one instance, the 
whole case appeared in print in govern- 
ment documents and as testimony under 
oath. This information was duly pre- 
sented to the national society. The na- 
tional society referred this information to 
its committee on Code of Principles of 
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Professional Conduct, bandied the thing 
back and forth between national officers 
and the committee for years and years 
until finally the principal died or disap- 
peared. Then the officers felt justified in 
burying the whole matter. A second 
case, similarly documented, was presented 
and it was promptly pigeonholed. Only 
when a case reaches the condition, known 
as a national scandal, can action be ex- 
pected. Such a situation occurred in the 
military profession in the last half of 
1947. 

Here, then is an opportunity for the 
American Society for Engineering Edu- 
cation to perform a public service and 
make a positive contribution towards the 
professional development of all engineers, 
by setting up an Enforcement Committee. 
The mere setting up of such a committee, 
even though it never goes into action, will 
have a very wholesome influence on those 
few who are inclined to get close to the 
border line in matters, ethical. 











Selection of the Faculty for the English 
Department of an Engineering College" 


By JAMES H. PITMAN 
Chairman, Dept. of English and Humanistic-Social Group, Newark College of Engineering 


How can we build an English Depart- 
ment best fitted to serve an engineering 
college? Should it differ very much 
from the English Department of a liberal 
arts college? And if so, how? What 
sort of teachers do we need, and how shall 
we select them? 

Any attempt to solve this problem 
soon involves one in a more fundamental 
question: just what do we mean by “engi- 
neering English”? By first sketching 
my personal answer to this latter ques- 
tion I can more clearly indicate my an- 
swer to the former. 

To my mind, there is no great differ- 
ence between a good engineering student 
and a good student of the literary arts. 
Both have vigor; both have brains. Both 
also have (though often in embryonic 
state) that mystic Platonic quality which 
I might call the “sense of form.” They 
feel—often without conscious thought— 
both the “wholeness” and the “partness” 
of all things; they feel the meaning of 
structure: proportion and the interrela- 
tion of parts. This common quality I 
have never found wholly absent from 
any good student in any field, and all 
but the most mediocre can develop it to 
some degree. This is the firm foundation 
upon which the wise educator will build. 

But from another point of view the 
engineering student may seem very dif- 
ferent from a student of the arts. The 
student of language and literature has 
been attracted to that field because, by 


* Presented at the Middle Atlantic Sec- 
tion meeting, ASEE, New York, December 
6, 1947. 
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temperament or by early environment, 
he has come to perceive the embodiment 
of form in words and sentences and in 
the intricacies of linguistic and literary 
structure. The harmony, beauty, and 
functional proportion of a well-made 
paragraph, poem, or novel seem obvious 
to him, and satisfying—just as the simi- 
lar qualities of a fine lathe or an oscillo- 
scope, the Golden Gate Bridge, or a suc- 
cessful pilot plant are obvious and 
satisfying to the man whose tempera- 
ment attracts him to engineering. 

On the surface these two temperaments 
often seem at opposite poles; actually 
they are both seeking the same things, 
but their goggles are polarized in differ- 
ent planes. The professional parts of 
their respective educations need these 
particular goggles, but surely, if the gen- 
eral part has any function at all, it is to 
make them able to discard their goggles 
at will and see the world as it really is. 

In engineering education we are for- 
tunate. After years of groping and 
blundering we at last begin to see the 
need for resolving these conflicts of 
vision. I wish the same might be said 
for the arts courses. Aside from recent 
steps taken by several large universities, 
two or three required courses in mathe 
matics and science are thrown haphaz 
ardly into the “liberal arts” curriculum, 
but beyond that the students are allowed 
to pursue unguided their still almost 
medieval way. 


Need for Designed Courses 


The English Department of an engi- 
neering college should not be a watered- 
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down version of the corresponding liberal 


arts department, and it must not be 
staffed with conservative members of that 
department who consider our curricu- 
lum inferior to theirs—and our students 
less intelligent. It must be tailored to 
fit our needs, and it must be staffed by 
teachers who understand and endorse 
our aims. 

One of the difficulties arises from the 
fact that, in an engineering college at 
least, the English Department is a hy- 
brid. As one of its functions it is a 
“professional department,” in that it 
teaches language skills which are essen- 
tial to an engineer. The lack of such 
skill is ultimately as fatal to an engi- 
neering career as a faulty grounding in 
mathematics. But as its other function 
the English Department bears a large 
share of the burden of synthesizing our 
students’ knowledge of men and things. 
Much misunderstanding within our own 
ranks stems from failure to recognize this 
dual role. 

The sort of teacher I visualize for our 
department must be ready to modify his 
habitual ways of thinking about “college 
English” and be eager to build up a new 
structure more suitable for training the 
present high-quality student who enters 
engineering. Fundamentally he must 
have one aim: to make our students good 
men in society and, in particular, to in- 
duce them to perform the duty of every 
educated man—+to serve his language by 
using it well, so that it may not deteri- 
orate and thus become less useful to the 
world. 

When it comes to writing, we must 
arouse our student’s imagination even 
when he is working on the most hum- 
drum paragraph. We must help him to 
see that the principles of structure are 
the same, whether in a theme, a poem, a 
play, or Bertrand Russell’s book on rela- 
tivity. We must help him to experience 
the feeling of power that lies in the abil- 
ity to shape thought in even the most 
ordinary situations so that we reach our 
readers’ minds effectively. And if now 
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and then a student indulges in a flight 
of fancy, we must let him try his wings 
before we clip them. 


Set High Standards 


I do not intend that writing should be 
made easier for the student, but only 
that it be made more significant. The 
“fundamentals”—good grammar, spell- 
ing, punctuation—must be rigorously de- 
manded—as rigorously as the drawing 
instructor demands neat lettering and 
clean inking. Faults in such details ruin 
both writing and drawing, but once these 
mechanical fundamentals are mastered, 
they become unimportant, and one is 
free to put all his energy into the true 
fundamentals—substance, form, beauty. 
We must set absolutely professional 
standards for our students, and be 
sympathetic but not lenient when at first 
they fail to reach them. 

But we must not expect our students 
to accept rigorous standards unless we 
hold ourselves to them too. Therefore 
we must set the best possible example in 
the way we write and speak ourselves, 
and in the way we conduct our classes. 
Let us not blame a student for boring us 
in three hundred words if we habitually 
bore him for three hours a week. 

As for reading matter, it is essential to 
realize that many of our students have 
not yet developed good reading habits. 
We must also recognize the temperamen- 
tal difference between teachers of English 
like ourselves and men who are attracted 
to engineering. We—literary-minded al- 
most from birth—early became ac- 
quainted with the tools of our trade. 
Many of our students have not had our 
advantages (or disadvantages), but they 
may already be good draftsmen, amateur 
radio operators, or natural mathema- 
ticians. I maintain that the ability to 
distinguish plus from minus or to know 
one end of a serew driver from the other 
is as important to the embryo engineer 
as knowing the difference between a 
dactyl and an anapest may possibly be to 
the embryo English professor. It is good 
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for a man to be attracted to the tools 
of his trade. 


Place of Books 


To be sure, an engineer must not be 


ignorant of the world of books, but we © 


shall not convince our students of that 
if we feed them literature beyond their 
power to assimilate. What is impor- 
tant is that they read, and get something 
valuable from what they read. Under no 
circumstances should engineering  stu- 
dents be subjected to academic “survey 
courses.” Let them meet literature “on 
the hoof,” not penned up in anthologies 
designed for professional students of 
literature. 

But most of all, the Department of 
English should present a living example 
of cultural synthesis. Students should 
see in their teachers men who have de- 
voted their lives to the study of language 
and literature, but who also read widely 
in all the general fields. No one of us 
should despise “barbarians who know no 
Greek,” and every one of us should rec- 
ognize beauty and fitness of style, whether 
in a sonnet or in a scientific news let- 
ter. We should respect other men’s 
attainments in any field, and we should 
realize that youth and ignorance are no 
crimes in themselves. We should look 
upon our students as immature but not 
inferior human beings. That is, within 
the bounds of human fraility we should 
try to make ourselves what we wish our 
students to be. 

To be more specific, here are the quali- 
ties I consciously seek as I interview 
applicants: 


1. Professional qualifications. 


In this day of standardization I must 
be sure that the applicant has the 
proper degrees and experience, but 
beyond that I want to know how he 
feels about the English language itself. 
Has he really thought about it, or has 
he merely read the grammars. Has he 
other linguistic background? Is he 
teaching English because he loves 


. Attitude 
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language and all that can be done 
with it, or is he teaching because he 
thinks English teaching a fairly soft 
job? Above all, does he consider the 
teaching of composition beneath the 
dignity of a professor—something to 
be thrown to the assistant instructors 
and graduate assistants? Can he 
write well himself? 

What is his attitude toward litera- 
ture? Does he read more than he has 
to? Can he transmit a love of books 
to his students? And does he under- 
stand the delicate balance between 
kindness and severity which must be 
maintained by a good teacher? 


toward other professions, 
especially engineering. 


Does he look down on those who do not 
possess his professional knowledge of 
books? Is this attitude, if it exists, 
really sincere, or does it cover a feel- 
ing of personal inadequacy outside his 
own narrow limits? In particular, 
does he feel that he is making a con- 
cession by teaching in an engineering 
college rather than in a college of 
liberal arts? Does he consider him- 
self a missionary to the cultural 
heathen? 


. Cultural breadth. 


Does he have interests outside the Eng- 
lish field? Music, perhaps, or art? 
Has he any mechanical skills? Is he 
aware of the intellectual achievements 
of modern science? Has he ever been 
curious enough to read a history of 
science? Is he interested in history, 
politics, sociology, psychology? Is he 
able to muster intelligent ideas when 
asked unexpectedly for an opinion in 
some field foreign to his normal in- 
terests? Has he any noticeable preju- 
dices (race, religion, polities, or 
anything else which might prove un- 
fortunate in dealing with a varied 
student body) ? 

Does he seem willing to acquire new 
ideas and methods? Or does he seem 
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to shrink from the adjustments neces- 
sary for fitting himself into our de- 
partment? 


. Speech. 


Does he speak well? Minor as this 
quality may perhaps be in some situa- 
tions, it is vital in our department. I 
look for clear enunciation and, if pos- 
sible, pleasing voice quality, but espe- 
cially for a manner of speaking that 
gives an impression of inner energy. 
I hate spellbinders, but we all respond 
instantly to a man who can look us in 
the eye and speak vigorously. The 
English classroom of an engineering 
college is no place for feeble, unem- 
phatie speech. 


. Personality. 


For want of a better word I use this 
misused and disputed term. Certain 
indefinable personal traits in a man 
often affect us more strongly than his 
demonstrable professional qualifica- 
tions. Does the man seem to like peo- 
ple, and can he make them feel he 
likes them? Does he seem to contain 
more within him than he has yet shown 
us? Is his physical appearance effec- 
tive, or—wanting that—does he make 
us ignore his physical shortcomings 
by ignoring them himself? Is he 
reasonably neat, and does he have good 
manners—the kind of manners which 
spring from sympathy and considera- 
tion for others? Will he get on well 
with the other members of the de- 
partment? 

In other words, do I like him, and 
do I think that students will like him? 
In common with all departmental 
chairmen I have had my share of un- 
comfortable experiences due to an at- 
tempt to be impersonal and therefore 
to ignore the first little automatic 
warnings which later events have 
proved warranted. Until some reli- 
able method has been developed for 
judging “personality” objectively, one 
cannot dispense with the solar plexus. 
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These are the questions which pass 
through my mind as I interview appli- 
eants. My aim is a department made up 
of vigorous and varied personalities who 
have one thing in common: the desire to 
make our students fuller, rounder men 
than they would have been if they had 
not associated with us. I have never 
seen a perfect department of this sort, 
but I will never cease trying to achieve 
one. 

And now, by way of a perhaps dis- 
cordant coda, let me mention one disturb- 
ing quality which I notice in many appli- 
eants and which, in some ways, seems 
peculiar to teachers of English. It is a 
sort of cultural snobbery, which tends to 
belittle all attainments outside the field 
of literary scholarship. I observe it so 
often that I begin to believe it hides 
more than meets the eye. Can it be that 
English teaching appeals to the sort of 
man who might have been attracted to 
monasticism in the past? Can it be that 
some men take cover in English teaching 
because they are afraid to face the harsh 
world outside? Can their snobbery be 
the rationalization by which they attempt 
to keep themselves from recognizing their 
own weakness? If such is the case, there 
is no place for them on the English fac- 
ulty of an engineering college. 

Just as I was writing this paper I 
picked up a copy of a talk given last year 
at Rutgers by Professor G. Stuart Dema- 
rest. His words clothe my own ideas so 
neatly that it is only fair to quote them: 


‘‘We are not faced with the question,’’ 
says Professor Demarest, ‘‘of how to rec- 
ognize a good teacher so much as, to quote 
William James, how to recognize a good 
man when we see him. We need a man who 
stands not merely amidst textbooks, but in 
the midst of life—a man who sees and 
understands widely, in terms of living, not 
simply in terms of teaching, or even read- 
ing. We need a good man in every sense 
of the word, if we are to turn students over 
to him as the exclusive educating institu- 
tion. He must do more than see into his 
subject deeply and wholly; he must see 
through his subject, into life, including that 
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part which is the student. He must have 
something, and he must be something... . 

‘¢*Given the background of subject mat- 
ter, intellectual breadth and flexibility, and 
enthusiasm, I need only one other quality 


—plain simple sincerity—and that is the | 


decisive factor, the touchstone which will 
transmute all else into a truly teaching hu- 
man being. If I know that he will honestly 
stand before his students with his subject 
within him, simply trying to get from it the 
best he can find for them, I know that be- 
fore he finishes with his work, something 
will happen to them; somebody is going to 
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get ‘educated’ in a way that will guarantee 
that he will ‘stay educated’ and in the 
only way that means anything.’’ 


If every teacher of engineering English 
could be such a man, our problems would 
shrink to insignificance. But since this 
is earth, not heaven, we must be content 
with more ordinary mortals: conscientious 
teachers, well adjusted in their personal 
lives, who understand the aims of engi- 
neering education and are willing to ex- 
pend the time and effort necessary to 
attain them. 
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Unit Tests in Engineering Drawing Ready March 1, 1949 


The Educational Testing Service, 15 Amsterdam, New York, New York, wishes to 
announce that the series of sixteen Unit Tests in Engineering Drawing prepared by 
the Committee on Advanced Credits, Drawing Division, A.S.E.E., headed by Professor 
Ralph Paffenbarger, will be ready for distribution on or about March 1, 1949. These 
tests have been in preparation since April, 1947. Experimental work was completed 
last spring. 

The Unit Tests will be available in the following subjects: 


Use of Instruments and Applied Geometry 
Orthographic Projection I 

Orthographic Projection IT 

Orthographic Projection III 

Sections and Conventions 

Auxiliary Views 

Elementary Dimensioning 

Serew Threads and Threaded Fastenings 
Advanced Dimensioning 

Working Drawings 

Isometric Drawing 

Oblique Drawing 

Perspective Drawing 

Charts, Graphs, and Diagrams 
Intersections 

Developed Surfaces 


These tests can be used as quizzes, final examinations, or as informal teaching aids. 
They have been designed also to be used in the evaluation of the proficiency of transfer 
students who are applying for advanced credit. 

All of the tests are completely objective in form. Scoring stencils will be available. 

Each of the tests has been set up in two parts, folder of drawings and question 
sheets. The folders will be printed on heavy paper and may be used repeatedly for an 
indefinite period. The question sheets may be used only once. Specimen séts, one 
each of the folders and question sheets, will be available at a probable price of $2.00 
for the complete set. Prices for the drawing folders and question sheets in regular 
quantities have not yet been set. 
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“ARTICLE XI, Section 3. (Election of Officers) By means of a form 
to be printed in The Journal of Engineering Education or in the preliminary 
program of the annual meeting, an opportunity shall be given to individual 
members of the Society to submit names of persons to be considered for said 
officers. These names, on the form provided, shall be sent to the Secretary of 
the Society not less than sixty (60) days prior to the annual meeting; and the 
Secretary shall submit the suggested names to all members of the Nominating 
Committee.” 


I nominate the following members of the Society for officers: 
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the Secretary, A. B. Bronwell, Northwestern University, Evanston, Hlinois. 
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The total undergraduate enrollment 
in engineering colleges throughout the 
United States shows very little change 
during: the past year, as evidenced by 
an enrollment of 226,117 undergradu- 
ate engineering students in 151 col- 
leges reporting in October, 1948, as 
compared with 230,180 students in 
149 colleges reporting in October, 
1947. This represents an increase of 
108 per cent above the pre-war 1940 
engineering enrollment. These fig- 
ures include enrollment in those ex- 
tension centers where students are 
classified according to curricula. The 
engineering enrollment in 1948 con- 
stitutes 10 per cent of the total college 
enrollment of 2,410,000 as reported by 
the U. S. Office of Education. 





Enrollment in Engineering Colleges 
By A. B. BRONWELL, Editor 


A total of 27,460 bachelor’s degrees 
in engineering were granted by U. S. 
colleges during the 1947-48 school 
year, which is about 1.5 times the 
number of degrees granted during the 
preceding year, and 2.5 times the 
number granted in the pre-war year 
of 1940. 

Enrollment in the 1948 freshman 
class declined to 85 per cent of last 
year’s class, but still is 48 per cent 
higher than the 1940 freshman class. 
It is not possible to compute the attri- 
tion rate for various classes from the 
enrollment statistics, since there ap- 
peared to be a large influx of new 
students into all classes during the 
year. For example, the present soph- 
omore class is 7.9 per cent smaller 
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Enrollment of master’s degree students and number of degrees granted. 
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Fic. 3.¥ Enrollment of doctorate students and number of doctor's 
degrees granted in engineering. 
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than last year’s freshman class the, 
junior class is 16.2 per cent smaller 
than last year’s sophomore class, and 
the senior class is 5.3 per cent smaller 
than the previous junior class. The 
normal attrition rate is considerably 
greater than this, as evidenced by the 
fact that only 40 to 45% of all entering 
freshmen eventually graduate. 

The distribution of undergraduate 
enrollment among the four principal 
curricula for both U. S. and Canadian 
schools is as follows: mechanical 
engineering, 51,107; electrical engi- 
neering, 49,907; civil engineering, 
31,798; and chemical engineering, 
21,248. Together these four curricula 
comprise 63 per cent of the total 
undergraduate enrollment. 

Only 126 of the reporting colleges 
gave complete statistics on veteran 
enrollment. Table I shows a separate 
tabulation of the number of veterans 
and total number of students in under- 
graduate classes for these 126 institu- 
tions. It is believed that the percent- 
ages of veterans to total students 
given in this table represent reason- 
ably accurate percentages which could 
be applied to the country as a whole. 


ENGINEERING 


COLLEGES 3 


Approximately 64 per cent of all 
undergraduate engineering students 
are veterans. The highest percentage 
occurs in the senior year, where 83 per 
cent of the students are veterans. 

The graduate enrollment shows a 
slight increase of 6.5 per cent at the 
master’s degree level, but a more pro- 
nounced increase of 24.3 per cent at 
the doctorate level, as compared with 
last year’s figures. The 4,303 mas- 
ter’s degrees awarded during the 
1947-48 school year represent a 40.5 
per cent increase over the preceding 
year, while the 252 doctorate degrees 
represent a 98 per cent increase. On 
the master’s degree level, all four of 
the principal curricula, i.e., chemical, 
civil, electrical and mechanical engi- 
neering, have approximately equal 
enrollments, but on the doctorate 
level, chemical and electrical engineer- 
ing are predominant, each of these 
having more than double the enroll- 
ment of either civil or mechanical 
engineering. 

The trends in engineering enroll- 
ment and number of degrees granted 
are shown in Figures 1, 2, and 3. 


TABLE I 
ANALYSIS OF VETERAN ENROLLMENT 


Veteran and total undergraduate enrollment for the 126 engineering colleges 
reporting complete veteran enrollment 











No. of First 
Freshman | Sophomore Junior Senior Evening Total* Degrees 
1947-48 

U.S. Vets 
(126 colleges) 14,897 26,723 41,017 32,350 10,328 | 127,158 | 14,781 
U.S. Total 
(126 colleges) 40,834 45,958 | 52,605 39,157 16,872 | 197,916 | 23,818 
Percent Vets to Total} 36.6% | 58.2% 78% 82.5% | 61.2% | 64.1% 62% 


























* Total includes 5th Yr. and Special students not shown in Table. 
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These graphs give the undergraduate, 
master’s degree and doctorate degree 
enrollments and number of degrees 
granted. The remaining graphs show 
the trends in undergraduate enroll- 
ment by curricula. The data for these 
curves was obtained from enrollment 
statistics published in the Journal of 
Engineering Education. It is neces- 
sary to use some discretion in inter- 
preting these trends, since the condi- 
tions under which the enrollment sta- 
tistics were gathered varied over the 
span of years included in the graphs. 
Dotted lines represent periods in which 
incomplete statistics were available, 
while solid lines represent reasonably 
complete information. 





6 ENROLLMENT IN ENGINEERING COLLEGES 


From 1921 to 1935, the enrollment 
statistics were not compiled annually, 
hence the year-to-year trends are not 
available. From 1935 to 1937, in- 
clusive, the number of schools report- 
ing enrollment figures was somewhat 
smaller than those of succeeding years, 
Reasonably accurate data are avail- 
able from 1938 to 1942. During the 
war years, 1943-1945, inclusive, only 
the civilian enrollment was compiled. 
A substantial number of students in 
engineering colleges were in the armed 
forces during these years, but owing 
to the nature of the curricular program 
of the armed forces, it was not possible 
to obtain enrollment statistics on the 
same basis as civilian programs. 
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Plans have been made for a special 
symposium on teaching aids at the An- 
nual Meeting in Troy on Tuesday after- 
noon, June 21st, under the auspices of 
the Committee on Teaching Aids of the 
Edueational Methods Division. 

There will be a panel discussion of the 
various forms of audio-visual aids, labora- 
tory apparatus, models and displays as 
described in Professor W. J. King’s 
article on this subject in the October 
issue of the Journal. There will also 


Symposium on Teaching Aids—Can You Help? 


be an exhibit of such teaching aids, fea- 
turing contributions from several indus- 
tries and U. S. government institutions 
as well as from the colleges. 

All colleges and individuals interested 
are invited and urged to support this 
exhibit by contributing entries, no matter 
how modest or elaborate the devices may 
be. Interested parties should contact the 
Chairman of the Committee, Professor 
W. J. King, College of Engineering, Cor- 
nell University, Ithaca, New York. 


Sections and Branches 


A “Symposium on Engineering Re- 
search” will be sponsored by the Minne- 
sota Branch of the ASEE on March 14 
through March 16. J. L. Morrill, Presi- 
dent of the University of Minnesota, will 
introduce the following speakers: 


A. F. Spilhaus, Dean of the Institute 
of Technology, University of Minne- 
sota ; 

E. C. Bain, Vice President, Carnegie- 
Illinois Steel Corporation; 

C. C. Furnas, Director, Cornell Aero- 
nautical Laboratory; 

A. D. Hyde, President, General Mills; 

C. MacQuigg, Dean, College of Engi- 

neering, Ohio State University ; 


O. C. Maier, Col., USAF Wright Field. 


C. E. Lund is chairman of the commit- 
tee in charge of the program which will 
include the following topics: 


Phases of Cooperative Research; 

Projects Applicable to Cooperative Re- 
search ; 

Universities Function in Cooperative 
Research ; 

Contracts, Patents, and Publications; 

Research Training and Personnel Re- 
quirements ; 

Position of Universities With Respect 
to Industrial Research. 
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Announcement 


The Second International Technical 
Congress will be held at Cairo, Egypt, 
March 20 to 26, 1949. 

The Congress is organized by the 
World Engineering Conference and mem- 
bership is open to all engineers, techni- 
cians and associations of engineers and 
technicians of different countries. The 
meeting will not be held under govern- 
mental auspices and the United States 
will not be officially represented. 

The program will include: 


Raw MATERIALS AS AN INDUSTRIAL AND 
Soctat PRoBLEM 


a. Industrial Raw Materials and their 
Rational Utilization throughout the 
World: All problems connected with 
raw materials—geographical distri- 


bution, exploitation, circulation and 
utilization will be examined in their 
aspect related to industry. 

b. Social Aspect of Technical De- 
velopment and of Raw Material 
Problems: This covers all problems 
relating to dissemination and popu- 
larization of applied science and 
implications of industrialization on 
human life. 

:. The Problem of Water in the Middle 

Kast : 

1. Waterways (irrigation, naviga- 
gation, power, drinking water) ; 

2. Seas; 

3. Subterranean Water (irrigation, 
drainage, drinking water) ; 

4. Rain Water (irrigation, drinking 
water, artificial rain). 


o 


Top Technical Position Vacant at Engineer Research 
and Development Laboratories 


Applications are being reviewed for 
the senior scientific and technical posi- 
tion at the Engineer Research and Devel- 
opment Laboratories, Corps of Engineers, 
U. S. Army, Fort Belvoir, Virginia, as 
announced by the commanding officer, 
Colonel John C. Arrowsmith. 

The newly created position, Director 
of Research and Development, is open to 


individuals with at least fifteen years’ 
experience, exclusive of graduate work, 
ten of which should have been in re- 
search or as a research or development 
engineer. Five of the fifteen years’ ex- 
perience should have been as the chief 
of a branch or department of a research 
and development organization with ad- 
ministrative and technical responsibility. 








OFFICERS 1948-49 
President 
C. J. FreEuND 
University of Detroit, Detroit 21, Mich. 
Vice President, 1 year 
(In charge of general and regional activities) 
B. J. ROBERTSON 
University of Minnesota, Minneapolis, Minn. 
Vice President, 2 years 
(In charge of instructional division activities) 
THORNDIKE SAVILLE 
New York University, New York 53, N. Y. 


Vice President, 1 year 
(Engineering College Administrative Council) 
8. 8S. STEINBERG 
University of Maryland, College Park, Md. 
Vice President, 2 years 


(Engineering College Research Council) 
F. M. Dawson 
State University of Iowa, Iowa City, Iowa 


Secretary 


ARTHUR B. BRONWELL 
Northwestern University, Evanston, Il. 


Treasurer 


J. S. THOMPSON 
1 Crandall Place, White Plains, N. Y. 


Junior Past Presidents 


C. E. MacQuiae, Ohio State University, Columbus 10, Ohio 
H. O. Crort, University of Iowa, Iowa City, lowa 
H. S. Rogers, Polytechnic Institute of Brooklyn, Brooklyn, N. Y. 


OFFICERS AND COUNCIL MEMBERS FOR 1948-49 
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DIVISIONS 
Representatives on Council 


Aeronautical—H. W. Bartow (1949), A. 
& M. College of Texas, College Station, 
Texas. 

Agricultural Eng.—H. J. Barre (1950), 
Purdue University, Lafayette, Ind. 

Architectural—L. B. BLAKESLEE (1950), 
University of Detroit, Detroit, Mich. 

Chemical Eng.—J. H. Korrott, (1949), 
Ohio State University, Columbus, Ohio 

Civil Eng.—J. B. Witpur (1950), Mass. 
Inst. of Tech., Cambridge, Mass. 

Cooperative Eng.—H. K. Justice (1949), 
University of Cincinnati, Cincinnati, Ohio 


Educational Methods—A. G. CONRAD 
(1950), Yale University, New Haven, 
Conn. 


Electrical Eng.—C. G. BRENNECKE (1949), 
N. C. State College, Raleigh, N. C. 

Engineering Drawing—R. P. HoELSCHER 
(1950), University of Illinois, Chicago, 
tl. 

English—J. E. THORNTON (1949), Univer- 
sity of Michigan, Ann Arbor, Mich. 

Evening Engineering Education—C. WaAnp- 
MACHER (1949), Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 

Graduate Studies—F. T. Mavis (1950), 
Carnegie Institute of Technology, Pitts- 
burgh, Pa. 

Humanistic-Social—E. S. BurpELL (1949), 
Cooper Union, New York City 

Industrial Eng.—J. WauKup (1950), Iowa 
State College, Ames, Iowa 

Mathematics—J. H. Zant (1949), Okla- 
homa A. & M.College, Okmulgee, Okla. 

Mechanical Eng.—F. L. ScHwartz (1950), 
University of Michigan, Ann Arbor, Mich. 

Mechanics—R. V. JAMES (1949), Univer- 
sity of Oklahoma, Norman, Okla. 

Mineral Eng.—G. J. Barker (1950), Uni- 
versity of Wisconsin, Madison, Wis. 

Physics—J. G. Potrer (1949), A. & M. 
College of Texas, College Station, Texas 

Technical Institutes—W. L. HuGuHes (1948), 
Franklin Tech. Inst., Boston, Mass. 


MEMBERS OF GENERAL COUNCIL 


SECTIONS 
Representatives on Council * 


Allegheny—W. <A. KOEHLER (1950-51), 
West Virginia University, Morgantown, 
W. Va. 

Tllinois-Indiana—L. E. GrinTER (1949-50), 
Illinois Institute of Technology, Chicago, 
Til. 

Kansas-Nebraska—L. E. Conrap (1948— 
49), Kansas State College, Manhattan, 
Kansas 

Michigan—C. A. Brown, (1949-50), Gen- 
eral Motors Institute, Flint, Mich. 

Middle Atlantic—M. T. Ayers (1950-51), 
Rutgers University, New Brunswick, N. J. 

Missouri—S. H. VAN WAMBECK (1948-49), 
Washington University, St. Louis, Mo. 

National Capital—H. H. Armssy (1947- 
48), U. S. Office of Education, Washing- 
ton, D. C. 

New England—W. C. WHITE (1948-49), 
Northeastern University, Boston, Mass. 
North Midwest—O. N. OLson (1948-49), 
Marquette University, Milwaukee, Wis. 
Ohio—O. M. Stone (1948-49), Case Insti- 

tute of Technology, Cleveland, Ohio 

Pacific Northwest—O. E. OsBuRN (1949- 
50), Washington State College, Pullman, 
Wash. 

Pacific Southwest—E. L. Grant (1948- 
49), Stanford University, Stanford Uni- 
versity, Calif. 

Rocky Mountain—J. T. STRATE (1949-50), 
Colorado State College of Agriculture, 
Fort Collins, Colo. 

Southeastern—L. J. LASALLE (1948-49), 
Louisiana State University, University, 
La. 

Southwestern—M. E. Farris (1949-50), 
University of New Mexico, Albuquerque, 
N. Mex. , 

Upper New York—G. K. PAtsGrove (1948— 


49), Rensselaer Polytechnie Institute, 
Troy, N. Y. 


*A Council member representing a Section should be replaced by a new Council member 
during the school year following his name. 











ENGINEERING COLLEGE ADMINISTRATIVE COUNCIL 


S. 8. Steinberg, Vice President A.S.E.E., Chairman, University of Maryland. 
J. H. Lampe, Secretary, North Carolina State College. 


Executive Committee: A. S. Adams, O. V. 
Adams, W. A. Pearl, J. T. Rettaliata, 
F, E. Terman. 


Manpower Committee: L. M. K. Boelter, 
Chairman, H. H. Armsby, M. M. Boring, 
M. T. Carpenter, F. M. Dawson, O. W. 
Eshbach, E. P. Hamilton, E. V. Hollis, 
S. C. Hollister, R. M. Kimball, C. T. Reid, 
Thorndike Saville, W. W. Squier, T. A. H. 
Teeter, M. W. Trytten. 


Military Affairs Committee: D. B. Prentice, 


Chairman, N. S. Hibshman, Thorndike, 
Saville, M. H., Trytten, M. D. Whitaker. 


Salary Study Committee: W. C. White, 
Chairman, E. L. Eckel, T. K. Glennan, 
Thorndike Saville, M. G. Kispert, Seere- 
tary. 

Committee on Secondary Schools: For three 
years, E. D. Howe, Chairman, W. §&. 
Evans, P. G. Johnson; for two years, H. 
H. Armsby, J. G. Potter, J. E. Thornton; 
for one year, A. B. Garrett, M. P. Gaffney, 
W. L. Hughes, F. H. Miller. 


ENGINEERING COLLEGE RESEARCH COUNCIL 


F. M. Dawson, Vice President, A.S.E.E., Chairman, State University of Iowa, Iowa 


City, Iowa. 


N. W. Dougherty, Senior Vice President, University of Tennessee. 
F. G. Hechler, Junior Vice President, Pennsylvania State College. 
John I. Mattill, Secretary, Massachusetts Institute of Technology. 
John P. Weber, Assistant Secretary, State University of Iowa. 


Executive Committee: R. M. Green, S. H. 
Graf, E. N. Kemler, M. O. Withey, G. A. 
Rosselot, F. E. Terman. 


Nominating Committee: Thorndike Saville, 
Chairman, J. R. Cudworth, N. A. Christen- 
sen. 


Program Committee: N. W. Dougherty, 
Chairman, H. W. Barlow, A. P. Colburn, 
W. A. Lewis, R. A. Morgen. 


Committee on Relations with Military 
Groups: A. P. Colburn, Chairman, §8. F. 
Dunean, W. L. Everitt, F. B. Farquhar- 
son, C. W. Good, J. S. Owens, Thorndike 
Saville, E. A. Walker. 

Committee on Relations with Non-military 
Groups: R. A. Morgen, Chairman, O. J. 
Baker, L. C. Jenness, George Gleason, 
R. M. Green, M. H. Trytten, Paul Weber. 

Committee on Relations with Industry: 
W. A. Lewis, Chairman. 
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Aeronautical: H. 8S. Stillwell, Chairman, 
University of Illinois; L. R. Parkinson, 
Vice Chairman; M. V. Barton, Secretary ; 
H. W. Barlow, Member of Council, 1949. 


Agricultural: H. J. Barre, Chairman, 
Purdue University; H. B. Walker, Vice 
Chairman; A. W. Farrall, Secretary; H. 
J. Barre, Member of Council, 1950. 


Architectural: J. J. Pollard, Chairman, 
University of Texas; T. K. Fitz Patrick, 
Vice Chairman; W. W. Dornberger, Sec- 
retary; L. R. Blakeslee, Member of Coun- 
cil, 1950. 


Chemical: J. D. Lindsay, Chairman, Texas 
A. & M. College; R. E. Rich and H. P. 
Simons, Vice Chairmen; C. P. Baker, 
Secretary-Treasurer; R. A. Ragatz, Past 
Chairman; J. H. Koffolt, Member of 
Council, 1949. 


Civil Engineering: L. O. Stewart, Chair- 
man, Yowa State College; W. M. Lans- 
ford, Vice Chairman; R. E. Fadum, Sec- 
retary; Directors: G. N. Cox, A. L. 
Miller, R. F. Dawson, H. Rubey; John B. 
Wilbur, Member of Council, 1950. 


Cooperative Engineering Education: W. 
T. Alexander, Chairman, Northeastern 
University; E. W. Boehne, Secretary; H. 
K. Justice, Member of Council, 1949. 


Educational Methods: E. A. Walker, 
Chairman, Pennsylvania State College; F. 
H. Pumphrey, Vice Chairman; H. R. 
Beatty, Secretary; A. G. Conrad, Member 
of Council, 1950. 


Electrical: G. B. Hoadley, Chairman, North 
Carolina State College; B. K. Northrop, 
Vice Chairman; T. H. Morgan, Secretary ; 
C. G. Brennecke; Member of Council, 1949. 

Engineering Drawing: H. C. Spencer, Chair- 
man, Illinois Institute of Technology; O. 
W. Potter, Secretary; Executive Commit- 
tee: F. M. Porter, I. L. Hill, R. 8. Paf- 
fenbarger, J. G. McGuire, W. E. Street, 
F. A. Heacock; T. T. Aakhus, Editor ; 


W. J. Luzadder, Editor, T-Square Page. 
C. J. Vierck, Advertising Manager; R. T. 
Northrup, Circulation Manager; R. P. 
Hoelscher, Member of Council, 1950. 
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English: C. A. Brown, Chairman, General 
Motors Institute, Flint, Mich.; E. C. Me- 
Clintock, Secretary; J. E. Thornton, 
Member of Council, 1949. 

Evening Engineering Education: H. R. 
Beatty, Chairman, Pratt Institute; M. 
C. Giannini, Secretary; C. Wandmacher, 
Member of Council, 1949. 

Graduate Studies: L. G. Straub, Chairman, 
University of Minnesota; Ernst Weber, 
Vice Chairman ; J. H. Rushton, Secretary ; 
Directors: F. T. Mavis, A. P. Colburn, J. 
N. Goodier; F. T. Mavis, Member of 
Council, 1950. 

Humanistic-Social Studies: E. S. Burdell, 
Chairman, Cooper Union; J. E. Thornton, 
Secretary ; Executive Board: R. M. Boarts, 
A. R. Cullimore, C. H. Gray, E. D. Smith; 
E. 8. Burdell, Member of Council, 1949. 

Industrial Engineering: M. L. Begeman, 
Chairman, University of Texas; Everett, 
Laitala, Vice Chairman; H. R. Beatty, 
Secretary; J. K. Walkup, Member of 
Council, 1950. 

Mathematics: F. H. Miller, Chairman, 
Cooper Union; J. H. Zant, Secretary; 
Directors: H. K. Justice, W. C. Krath- 
wohl, D. F. Gunder; J. H. Zant, Member 
of Council, 1949. 

Mechanical Engineering: E. N. Kemler, 
Chairman, Southwest Research Institute; 
H. A. Bolz, Secretary; Executive Board: 
H. Kuenzel, L. C. Price, R. G. Chapman, 
H. J. Stoever; F. L. Schwartz, Member 
of Council, 1950. 

Mechanics: Samuel Ward, Chairman, Fenn 
College; Executive Board: J. W. Howe, 
P. W. Ott, Dana Young, G. N. Cox, Sam- 
uel Ward, G. W. Smith, W. M. Lansford, 
R. G. Sturm; R, V. James, Member of 
Council, 1949. 

Mineral Engineering: T. L. Joseph, Chair- 
man, University of Minnesota; H. H. 
Power, Vice Chairman; Allison Butts, 
Secretary; G. J. Barker, Member of 
Council, 1950. 


Physics: C. E. Bennett, Chairman, Univer- 
sity of Maine; E. Hutchisson, Vice Chair- 
man, G. P. Brewington, Secretary; Exec- 
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utive Board: M. W. White, F. G. Slack, 
W. H. Michener, H. L. Dodge, J. G. Pot- 
ter; J. G. Potter, Member of Council, 
1949, 


Technical Institutes: W. L. Hughes, Chair- 


man, Franklin Technical Institute; Com-. 
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mittee on Reorganization: H. P. Adams, 
K. L. Burroughs, H. P. Rodes; W. L. 
Hughes, Member of Council, 1948. 


Members of Council representing Divi- 
sions retire in June of the year indicated 
after their name. 


SECTIONS, 1948-49 


Allegheny: R. C. Gorham, Chairman, Uni- 
versity of Pittsburgh, D. M. Griffith, 
Vice Chairman; W. I. Short, Secretary ; 
W. A. Koehler, Member of Council, 1951. 


Illinois-Indiana: R. J. Schubmehl, Chair- 
man, University of Notre Dame; W. A. 
Knapp, Vice Chairman; W. D. Drink- 
water, Secretary; Executive Committee: 
D. 8. Clark, M. A. Faucett, W. S. Hamil- 
ton, C. O. Harris, E. A. McLean, J. T. 
Rettaliata, L. E. Grinter (ex-officio); L. 
E. Grinter, Member of Council, 1950. 


Kansas-Nebraska: L. Helander, Chairman, 
Kansas State College; G. W. Bradshaw, 
Vice Chairman; G. C. Ernst, Secretary- 
Treasurer; L. E. Conrad, Member of 
Council, 1949. 


Michigan: C. L. Brattin, Chairman, Michi- 
gan State College; H. M. Hess, Vice 
Chairman; H. M. Dent, Secretary-Treas- 
urer; C. A. Brown, Member of Council, 
1950. 


Middle Atlantic: R. T. Weil, Jr., Chairman, 
Manhattan College; G. L. Bussard, Vice 
Chairman; William Allan, Secretary- 
Treasurer; M. T. Ayers, Member of 
Council, 1951. 


Missouri: C. L. Wilson, Chairman, Missouri 
School of Mines and Metallurgy; R. L. 
Scorah, Vice Chairman; J. W. Hubler, 
Secretary; 8S. H. VanWambeck, Member 
of Council, 1949. 


National Capital: 8. S. Steinberg, Chair- 
man, University of Maryland; A. G. 
Christie, Vice Chairman; E. J. Stocking, 
Secretary-Treasurer; H. H. Armsby, 
Member of Council, 1948. 


New England: C. E. Tucker, Chairman, 
Massachusetts Institute of Technology; 
W. E. Keith, Secretary; W. C. White, 
Member of Council, 1949. 


North Midwest: C. J. Posey, Chairman, 
State University of Iowa; E. W. Johnson, 


Vice Chairman; J. M. Trummel, Secre- 
tary-Treasurer ; Executive Board: G, W. 
Barker, A. Higdaw, 8. L. Canterbury, 
G. M. Machwart; O. N. Olson, Member of 
Council, 1949. 


Ohio: E. H. Gaylord, Chairman, Ohio Uni- 
versity; 8. M. Spears and S. R. Beitler, 
Vice Chairmen; W. R. Dumble, Secretary; 
O. M. Stone, Member of Council, 1949. 


Pacific Northwest: E. W. Schilling, Chair- 
man, Montana State College; G. D. Sheck- 
els, Secretary; O. E. Osburn, Member of 
Council, 1950. 


Pacific Southwest: Ralph Smith, Chairman, 
San Jose State College; E. D. Howe, Vice 
Chairman; R. G. Moses, Secretary-Treas- 
urer; Executive Committee: F. C. Lind- 
vall, J. C. Clark, H. H. Bliss, A. G. Gehrig; 
E. L. Grant, Member of Council, 1949. 


Rocky Mountain: Martin Capp, Acting 
Chairman, University of Denver; Martin 
Capp, Secretary; J. T. Strate, Member 
of Council, 1950. 


Southeastern: J. E. Hannum, Chairman, 
Alabama Polytechnic Institute; H. 6. 
Haynes, Vice Chairman; R. L. Sumwalt, 
Secretary-Treasurer ; L. J. Lassalle, Mem- 
ber of Council, 1949. 


Southwestern: H. C. Dillingham, Chairman, 
Texas A. & M. College; M. C. May, Vice 
Chairman; E. M. Harrison, Secretary- 
Treasurer; M. E. Farris, Member of 
Council, 1950. 


Upper New York: H. W. Bibber, Chair- 
man, Union College; A. C. Stevens, Vice 
Chairman; L. H. Query, Secretary-Treas- 
urer; G. K. Palsgrove, Member of Coun- 
cil, 1949. 


Members of Council representing Sections 
retire immediately after the election of their 
successor at the Section meeting preceding 
the Annual Meeting of the year indicated 
after their name. 
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BRANCHES, 1948-49 


Alabama (University): W. Harold Taylor, 
Chairman, F. R. O’Brien, Vice Chairman, 
W. D. Jordan, Secretary-Treasurer. 

Arizona: D. J. Hall, Chairman, H. E. Stew- 
art, Vice Chairman, W. V. Ward, Sec- 
retary, H. H. Aiken, Treasurer. 

Bucknell: A. H. Cooper, Chairman, B. H. 
Bueffel, Secretary. 

Case: W. E. Nudd, Chairman, W. A. Ly- 
man, Vice Chairman, E. W. Oberzil, Sec- 
retary. 

Colorado A. & M. College: .............. 

..» Chairman, 
Vice Chairman, H. W. Collins, Secretary. 

Colorado (University): G. S. Dobbins, 
Chairman, F. J. Casey, Secretary. 

Colorado School of Mines: R. T. Phelps, 
Chairman, A. P. Wichmann, Vice Chair- 
man, H. O. Davidson, Secretary. 

Detroit: H. A. Gudebski, Chairman, E. Geer, 
Secretary. 


Florida: H. J. Hansen, Chairman, H. A. 
Owens, Vice Chairman, H. E. Schweyer, 
Secretary. 

Lafayette: Morland King, Chairman, W. G. 
McLean, Vice Chairman, K. D. Larsen, 
Secretary. 

Maine: C. E. Bennett, Chairman .......... 
eee , Secretary. 


Michigan College M. & T.: E. G. Spacie, 
Chairman, S. R. Price, Vice Chairman, 
C. J. Pratt, Secretary. 

Michigan State College: H. P. Skamser, 
Chairman, D. S. Pearson, Vice Chairman, 
D. J. Renwick, Secretary, C. A. Miller, 
Treasurer. 

Minnesota: G. J. Schroepfer, Chairman, R. 
C. Jordan, Program Committee Chairman, 
A. Cronk, Secretary, F. B. Rowley, Treas- 
urer. 

Newark College of Engineering: F. N. 
Entwisle, Chairman, H. N. Cummings, 
Secretary. 

North Carolina State College: T. C. Brown, 
Chairman, W. N. Hicks, Vice Chairman, 
H. M. Nahikian, Recorder, H. F. Dade, 
Corresponding Secretary. 

Northeastern: L. F. Cleveland, Chairman, 
J. J. Devine, Secretary. 

Pennsylvania State College: J. W. Brene- 
man, Chairman, E. E. Ambrosius, Vice 
Chairman, H. I. Tarpley, Secretary. 

Tufts College: E. F. Littleton, Chairman, 
D. A. Fisher, Secretary. 

State College of Washington: E. G. Eric- 
son, Chairman, D. L. Masson, Vice-Chair- 
man, R. D. Harbour, Secretary-Treasurer. 

University of Washington: R. Q. Brown, 
Chairman, E. D. Engel, Vice Chairman, 
L. B. Cooper, Secretary. 

Worcester Polytechnic Institute: E. D. 
Wilson, Chairman, F. J. Adams, Vice 
Chairman, V. Siegfried, Secretary. 


COMMITTEES, 1948-49 


Executive Board: C. J. Freund, Chairman, 
University of Detroit, Detroit, Mich., F. 
M. Dawson, B. J. Robertson, Thorndike 
Saville, S. S. Steinberg, J. S. Thompson, 
A. B. Bronwell. 

Program: C. J. Freund, Chairman, F. M. 
Dawson, B. J. Robertson, Thorndike Sa- 
ville, S. S. Steinberg, J. S. Thompson, 
A. B. Bronwell. 

Publication: A. B. Bronwell, Chairman, 
Northwestern University, Evanston, Illi- 
nois, C. E. MacQuigg, C. J. Freund. 

Constitution and By-Laws: H. O. Croft, 

Chairman, University of Iowa, Iowa City, 

Iowa, J. W. Cell, E. D. Howe, Thorndike 


Saville, F. L. Schwartz, C. E. Tucker, 
C. R. Young. 


Engineering Economy: H. E. Nold, Chair- 
man, Ohio State University, Columbus, 
Ohio, E. D. Ayres, G. Filipetti, E. L. 
Grant, L. K. Herndon, O. A. Hougen, E. 
Laitala, K. M. Loughmiller, W. D. Me- 
Ilvaine, J. K. Walkup, C. E. Bullinger, 
Past Chairman. 


Engineering School Libraries: Ww. H. 
Hyde, Chairman, Illinois Instiute of 


Technology, Chicago, Ill., Madeleone Gib- 
son, Ruth McG. Lane, J. B. O’Farrell, 
Edward A. Chapman. 











28 COMMITTEES, 1948-49 


Enrollment Statistics: A. B. Bronwell, 
Chairman, H. H. Armsby, M. M. Boring, 
H. P. Hammond. 

Ethics of Interviewing Procedures: M. M. 
Boring, Chairman, General Electric Com- 
pany, Schenectady, N. Y., C. J. Freund, 


R. L. Goetzenberger, F. C. Hockema, G. D. 


Lobingier, F. L. Wilkinson. 

Functions of Vice Presidents: H. O. Croft, 
Chairman, State University of Iowa, Iowa 
City, Iowa, E. S. Burdell, N. A. Christen- 
sen, L. E. Conrad, C. J. Freund, B. J. 
Robertson, Thorndike Saville. 


George Westinghouse Award: H. E. Wess- 
man, Chairman, University of Washing- 
ton, Seattle, Washington, for four years, 
V. L. Doughtie, W. L. Everitt; for 
three years, E. B. Norris, H. E. Wessman; 
for two years, R. C. Gibbs, A. D. Moore; 
for one year, W. O. Birk, J. W. Cell. 
Ex Officio, C. A. Powel. 

Industrial Hygiene, Safety and Fire Pre- 
vention: J. J. Ahern, Chairman, Illinois 
Institute of Technology, Chicago, [IIl., 
H. W. Barlow, W. N. Cox, G. H. Dunstan, 
D. E. Henderson, N. A. Parker, J. K. 
Walkup. 

International Relations: H. O. Croft, Chair- 
man; State University of Iowa, Iowa 
City, Iowa, S. S. Steinberg, J. S. Thomp- 
son, W. R. Woolrich. 

Junior Colleges: L. L. Bethel, Chairman, 
New Haven Y.M.C.A. Junior College, New 
Haven, Connecticut, J. Gerardi, L. Jarvie, 
D. Deyo, L. Medsker, W. J. Brookings, 
H. P. Rodes, R. H. Spahr. 

Lamme Award: N. W. Dougherty, Chair- 
man, University of Tennessee, Knoxville, 
Tenn.; for four years, H. P. Hammond, 
A. A. Potter, W. C. White; for three 
years, E. D. Ayres, F. Kerekes, G. A. 
Stetson; for two years, James Coull, H. 
E. Davis, C. L. Emerson; for one year, 
N. W. Dougherty, S. W. Dudley, W. C. 
DuVall. 

Membership: C. J. Freund, Chairman, Uni- 
versity of Detroit, Detroit, Mich. State 
Chairmen: J. R. Cudworth, Alabama; G. M. 

Butler, Arizona; G. P. Stocker, Arkansas; 

S. F. Duncan, California; R. A. Baxter, 

Colorado; A. R. Eckels, Connecticut; M. J. 

Bergen, Delaware; H. H. Armsby, District 

of Columbia; J. S. Johnson, Florida; R. 

L. Sweigert, Georgia; A. 8S. Janssen, 

Idaho; R. P. Hoelscher, Illinois; J. Ris- 

ing, Indiana; F. G. Higbee, Iowa; L. E. 














Conrad, Kansas; R. C. Ernst, Kentucky; 
L. J. Lassalle, Lousiana; P. Cloke, 
Maine; 8. S. Steinberg, Maryland; ¢. 
E. Tucker, Massachusetts; H. E. Keeler, 
Michigan; J. R. DuPriest, Minnesota; 
L. L. Patterson, Mississippi; L. E. Stout, 
Missouri; E. W. Schilling, Montana; 
R. M. Green, Nebraska; 8S. G. Palmer, 
Nevada; L. E. Seeley, New Hampshire; 
U. C. Holland, New Jersey; R. W. Tapy, 
New Mexico; M. C. Giannini, New York; 
J. W. Cell, North Carolina; L. C. Har. 
rington, North Dakota; E. D. Ayres, 
Ohio; E. R. Stapley, Oklahoma; G. W. 
Gleeson, Oregon; D. F. Miner, Pennsyl- 
vania; T. S. Crawford, Rhode Island; 
L. S. LeTellier, South Carolina; H. M. 
Crothers, South Dakota; N. W. Dougherty, 
Tennessee; H. W. Barlow, Texas; A. L. 
Taylor, Utah; E. R. McKee, Vermont; J. 
B. Dent, Virginia; F. B. Farquharson, 
Washington; C. H. Cather, West Vir- 
ginia; O. N. Olson, Wisconsin; E. J. 
Lindahl, Wyoming. 

Professional Development: 8. C. Hol- 
lister, Chairman, Cornell University, 
Ithaca, N. Y., T. C. Hanson, E. D. Howe, 
J. C. MeKeon, L. E. Seeley, J. R. Van 
Pelt, Joseph Weil, M. O. Withey, N. W. 
Dougherty, Past-Chairman. 

Relations with Industry: K. B. Me- 
Eachron, Chairman, General Electrie Com- 
pany, Schenectady, N. Y., F. T. Agthe, 
E. N. Baldwin, M. J. Bergen, L. M. K. 
Boelter, M.-M. Boring, A. B. Bronwell, 
R. F. Chambers, G. R. Cowing, W. Delaney, 
W. S. Dowman, G. K. Dreher, C. H. Ebert, 
Jr., L. J. Fletcher, C. J. Freund, R. L. 
Goetzenberger, A. R. Hellwarth, F. C. 
Hockema, P. D. Johnson, F. Kerekes, 
W. J. King, S. D. Kirkpatrick, E. C. 
Koerper, G. D. Lobingier, C. E. MacQuigg, 
J. C. McKeon, Jr., A. B. Newman, T. 
Saville, E. W. Seeger, J. L. Singleton, 
R. H. Spahr, E. C. Sweeten, B. R. Teare, 
Jr., K. W. Vaughn, K. F. Wendt, F. L. 
Wilkinson. 

Sections: B. J. Robertson, Chairman, Uni- 
versity of Minneapolis, Minneapolis, 
Minn., N. A. Christensen, H. C. Dilling- 
ham, H. G. Haynes, E. D. Howe, H. J. 
McIntyre, F. L. Partlo, C. E. Tucker, 
G. L. Tuve, C. R. Young. 

Selection and Guidance: O.. W. Eshbach, 

Chairman, Northwestern University, Ev- 

anston, Ill., J. R. Bangs, D. S. Bridgman, 

N. W. Dougherty, H. S. Rogers. 
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Teaching Manual: E. B. Norris, Chair- 
man, Virginia Polytechnic Institute, 
Blacksburg, Virginia, H. W. Bibber, A. 
B. Bronwell, E. B. Moore, F. C. Morris, 
Secretary. 

Undergraduate Curricula: Paul Cloke, 
Chairman, University of Maine, Orono, 
Me., R. L. Sweigert, Vice-Chairman, E. 
M. Schoenborn, L. E. Stout, J. H. Rushton, 
J. K. Finch, G. M. Fair, C. R. Young, 
F. E. Terman, J. H. Lampe, W. L. Everitt, 
D. L. Arm, L. E. Seeley, M. L. Thornburg, 
A. M. Gaudin, A. E. Adami, R. M. Black, 
E. Hutchisson, C. E. Bennett, J. G. Potter, 
R. F. Mehl, John Chipman, G. E. Doan, 
W. N. Jones, Past-Chairman. 


Representatives of the Society on Various 
Committees, Boards and Commissions: 


American Association for the Advance- 
ment of Science: Council representa- 
tives:—Thorndike Saville, J. R. Van 
Pelt. 
American Council on Education: S. S. 
Steinberg, H. T. Heald, A. B. Bronwell. 
American Standards Association: 
Z10—Symbols and Abbreviations: T. 
C. Hanson, O. A. Hougen, P. J. 
Kiefer, W. A. Lewis, W. B. Plank, 
E. J. Streubel, M. C. Stuart. 

Z14—Drawings and Drafting Room 
Practice: H. C. Spencer, Chairman, 
F. G. Higbee, R. P. Hoelscher, W. J. 
Luzadder, R. S. Paffenbarger, C. L. 
Svensen. 


COMMITTEES, 1948-49 
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Z15—Graphic Presentation: R. S. 
Paffenbarger. 

Z32—Graphical Symbols and Draw- 
ings: 


Charles A. Coffin Fellowships and Re- 
search Committee: ©. J. Freund. 

Educational Testing Service, Advisory 
Council: O. W. Eshbach, A. R. Cul- 
limore. 

Committee on Status and Deferment of 
Engineers and Engineering Students: 
8S. S. Steinberg. 

Engineers’ Council for Professional De- 
velopment: H. T. Heald, W. R. Wool- 
rich (D. B. Prentice, alternate), H. 8S. 
Rogers. 

Engineers Joint Council: 

General Survey Committee: M. M. 
Boring. 
Legislative Panel: H. 8. Rogers. 

National Bureau of Engineering Regis- 
tration—Advisory Board: R. L. Sum- 
walt. 

National Research Council: F. M. Daw- 
son. 

Society of Automotive Engineers: Aero- 
nautical Drafting Manual—S. B. El- 
rod. 

United Nations Educational, Scientific, 
and Cultural Organization: H. O. 
Croft. 

Note: Committees of the E.C.A.C. and 

E.C.R.C. are listed on page 24. 














AWARDS 
LAMME MEDAL 


Benjamin Garver Lamme left to this Society a trust fund, the income from 
this to be expended for a gold medal ‘‘to be given yearly to a chosen technical 
teacher for accomplishment in technical teaching or actual advancement of the 
art of technical training.’’ 


RECIPIENTS OF LAMME MEDAL 


1928—GroRGE FILLMORE SWAIN, Professor of Civil Engineering, Harvard Uni- 
versity. 

1929—Irvine Porter CHURCH, Emeritus Professor of Applied Mechanics and 
Hydraulics, Cornell University. 

1930—CHARLES FELTON Scort, Professor of Electrical Engineering, Yale Uni- 
versity. 

*1931—Du@aLp CALEB JacKSON, Professor of Electric Power Production and 
Distribution, in charge, Dept., Electrical Engineering, Massachusetts 
Institute of Technology. 

1932—-ARTHUR NEWELL TALBotT, Professor of Municipal and Sanitary Engi- 
neering, Emeritus, University of Illinois. 

1933—-DEXTER SIMPSON KIMBALL, Professor of Industrial Engineering, Dean, 
College of Engineering, Cornell University. 

1934—EpWARD RosE Maurer, Professor of Mechanics, University of Wisconsin. 

1935—WILLIAM ELGIN WICKENDEN, President, Case School of Applied Science. 

1936—HERMAN SCHNEIDER, Dean, University of Cincinnati. 

1937—FREDERICK EUGENE TURNEAURE, Dean, University of Wisconsin. 

1938—RoBERT LEMUEL SACKETT, Dean, Pennsylvania State College. 

1939—STEPHEN P. TIMOSHENKO, Professor of Theoretical and Applied Mechan- 
ies, Stanford University. 

1940—ANpbREY A. PoTTER, Dean, Schools of Engineering, Purdue University. 

1941—ANSON MARSTON, Dean of Engineering, Emeritus, Iowa State College. 

1942—Roy ANDREW SEATON, Dean, Division of Engineering, Kansas State Col- 
lege; Director, E. 8S. M. W. T., U. S. Office of Education. 

1943—THomas Ewine FRENCH, Professor of Engineering Drawing, Emeritus, 
The Ohio State University. 

1944—-Harpy Cross, Professor and Chairman, Dept. of Civil Engineering, Yale 
University. 

1945—-HARRY PARKER HAMMOND, Dean, School of Engineering, The Pennsyl- 
vania State College. 

1946—RoBeErt E. DouErty, President, Carnegie Institute of Technology. 

1947—WarRREN K. Lewis, Professor of Chemical Engineering, Massachusetts 
Institute of Technology. 

1948—-ALEXANDER G. CHRISTIE, Professor of Mechanical Engineering, Johns 
Hopkins University. 


THE GEORGE WESTINGHOUSE AWARD 


The Westinghouse Educational Foundation will give to this Society each 
year $1,000.00 and an appropriately engraved certificate to be given ‘‘at the 
annual dinner of the Society in June, to a recipient selected by the American 
Society for Engineering Education’’ for distinguished contributions to the 
teaching of engineering students. 


RECIPIENTS OF THE GEORGE WESTINGHOUSE AWARD 


1946—JamMES NoRMAN GoopiER, Professor of Mechanics, Cornell University. 
1947—-BENJAMIN R. TEARE, Buhl Professor and Head, Dept. of Electrical En- 
gineering, Carnegie Institute of Technology. 
1948—Honter Rouse, Professor and Director, Institute of Hydraulic Research, 
State University of Iowa. 
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INSTITUTIONAL MEMBERS 


AcTIVE MEMBERS *t 


UNIVERSITY OF AKRON, Akron, Ohio, H. E. Simmons, President, R. D. 


EEO BNOINDE 5 a u''5, 5 /asa:ni}in wind Sinha = Si ehsiarwinince Bw were dude einen aaa aera lanl 1914 
Alabama Polytechnic Institute, Auburn, Ala., Ralph B. Draughton, 

President, 0. 2. Pammuny,, DIGAM . < ic s.<c ccaiis stan chee nee abe atone 1914 
University of Alabama, University, Ala., John M. Gallalee, President, 

J. R. Cudworth, Dean ...... . 1923 
UNIVERSITY OF ALASKA, College, Alaska, Charles ‘E. ‘Bunnell, " President, 

W. E. Duckering, Dean Ae eee Pe Me ree ns seen ere Oe 1941 
University of Arizona, Tucson, Ariz., James B. McCormick, President, 

Gi ter ORR oan aan bcs GA aio ees o ERen aoe me nied ae euete calber 1914 
University of Arkansas, Fayetteville, Ark., Lewis W. Jones, President, 

Goorge Ps RIGGS. OAD 6)... s...< sigw rc dncpriewn dco SuGen ekgintemen 1921 


Polytechnic Institute of Brooklyn, Brooklyn, N. Y., H. 8S. Rogers, Presi- 
dent, Erich Hausmann, Dean, H. P. Wile, Administrator of Research 1921 
BROWN UNIVERSITY, Providence, R. I., Henry M. Wriston, President, 
JohnH, Marchant, Chairman... vice ¢ 0s. caceaccceeanepedswonwens 1914 
Bucknell University, Lewisburg, Pa., Herbert L. Spencer, President, 
G. A. Irland, Chairman of Engineering Group, A. H. Cooper, Chair- 
man) Bacully Reasarelt Oouneits «05 sisi. . Sancacewes sv eemueiwiwe 1925 
CALIFORNIA INSTITUTE OF TECHNOLOGY, Pasadena, Calif., Lee A. Du- 
Bridge, President, F. C. Lindvahl, Chairman of Engineering Division 1913 
University of California, Berkeley, Calif., Robert G. Sproul, President, 


Morrough P.O" Brien; Dean. <0 os cts cbssices eto ieeenbes 1937 
University of California, Los Angeles, Calif., Robert G. Sproul, Presi- 
dont; Tis: Mi TE, oees, Teaeh soi ale 8 BE SIRS 1948 
Carnegie Institute of Technology, Pittsburgh, Pa., Robert E. Doherty, 
President, W.:N; Tomes; Direetor |: 60k id cdcvwewdccodysdesies 1915 
Case School of Applied Science, Cleveland, Ohio, T. Keith Glennan, 
President, Elmer Hutchisson, Dean ............- 2c eee ceecceseeees 1913 
Catholic University of America, Washington, D. C., Patrick J. Me- 
Cormick, Rector, A. J. Scullen, Dean ........... 00... ceesecceees 1917 
UNIVERSITY OF CINCINNATI, Cincinnati, Ohio, N. P. Auburn, Acting Presi- 
dent OA eerpers Desa re Fe ct en fe ot acs style veicacaeees 1917 


THE CrrapEL, THE MILITARY COLLEGE or SouTH CAROLINA, Charleston, 
8. C., C. P. Summerall, President, L. 8. LeTellier, Head, Dept. of 


ER BNOONT oS a a's sisinie Os sisle cad ewene ceded dcuadueeawent ects 1914 
CLARKSON COLLEGE OF TECHNOLOGY, Potsdam, N. Y., J. H. Davis, Presi- 

Gent; We Fi Wareinee, DORR isc sie cc i veedvecwdevadesdqgulues 1938 
Clemson Agricultural College,* Clemson, S. C., Robert F. Poole, Presi- 

dent, BB Barid; Dean. 65s ses cel oe cca oeed scvegpavedede.e 1913 


* Active members shall be institutions which are eligible to participate in 
either or both the institutional membership Councils—the Engineering College 
Administrative Council or the Engineering College Research Council. Insti- 
tutions appearing in bold face are members of both Councils. All others are © 
members of E. C. A. C. only. 

+ In cases where a Director of Research is not listed, the Dean of the in- 
stitution is the representative to the E. C. R. C. 
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CoLtorADO ScHOOL or MINES, Golden, Colo., Ben H. Parker, President, 
MS DeANOR MIGAM 5 6015.5 0is3< 5icks na Mpin Bois welels po Wh RE Ow EER Sager ews 
Colorado Agricultural and Mechanical College, Fort Collins, Colo., I. E. 
Newsom, Acting President, H. G. Jordan, Acting Dean ..... 
University of Colorado, Boulder, Colo., Robert L. Stearns, President, 
C. L. Eckel, Dean, F. A. Rohrman, Director, Engineering Experi- 
PU OMENS «a Sie SA .a k G-cle tte cle elelsig sithainis in Manne ie emeiaie bec Wa miotins ss 
CoLUMBIA UNIVERSITY, New York City, Dwight D. Eisenhower, President, 
Se UO MARGIN Socio w ca t's Gia css t eine EL e eb clemOhig eae Care oe nea e 
University of Connecticut, Storrs, Conn., A. N. Jorgensen, President, 
Pik RRM OE MOONEE 5 cons) a grove, oss Wie nc bisa Gare cine s «ere Tees 
THE Cooper UNION, New York City, Edwin 8. Burdell, Director, Norman 
Le IOS IORIN c's oo ce sin she 4 sine tretseteccoacr nee nt vasems devs 
Cornell University, Ithaca, N. Y., Edmund Ezra Day, President, S. C. 
MEOW CARMEN 55 5.0) 5.4 voce serae: oe snare Srolbie ars piecns «his O14 Poa tee pate e Ae 
University of Delaware, Newark, Del., William 8. Carlson, President, 
David L. Arm, Dean, A. P. Colburn, Chairman, Engineering Experi- 
WNGNG SRM 8 oie acca in caiete co ouleis ieee ate ee Ma SE eee eee ee 
UNIVERSITY OF DENVER, Denver, Colo., Alfred C. Nelson, Chancellor, 
CS RGN MOMS 0 Nash g osu Is reser ERT S eicle De te Uae Sere wits 
University of Detroit, Detroit, Mich., William Millor, President, C. J. 
BP POURGS MIOOR & 5 Hie Sai wid <uidig sw a's coisas cime ee bere bela dies in eae ceeNs 
DREXEL INSTITUTE oF TECHNOLOGY, Philadelphia, Pa., James Creese, 
Preanient, S.C. Diagne, GG 053) os eels 06 oe Ue ieeteeeees 
DUKE UNIVERSITY, Durham, N. C., R. L. Flowers, President, W. H. Hall, 
DN acate pars sci seta PENS MIE racks eile ie wis «nan epeman wee xe saees 
EcoLE POLYTECHNIQUE, Montreal, Canada, Augustin Frigon, President, 
Tgneed Sirbuillat: Pea 3 634.6555 Sse) ela Pad Ni We ES Ls Be oie 
FEnN COLLEGE, Cleveland, Ohio, Edward Hodnett, President, S. M. 
PE TMNAT SPODMES sisted sicisia' doo b.b die ki eb Nigicbeh a Binds oth leetale el tee etes 
University of Florida, Gainesville, Fla., J. Hillis Miller, President, Jo- 
seph Weil, Dean, R. A. Morgen, Director, Engineering Experiment 
PSR BRIIIN 6 6h 5 ci o'aj fis, arsyeiorau faci ciaio-nicpape WOME MER inp ti slaca Woes Viera Ae aN 
GEORGE WASHINGTON UNIVERSITY, Washington, D. C., Cloyd Heck Mar- 
vin, President, U0. Me. Meike? Dean 0.65 6 «yess as wih sie « Sew 
Georgia Institute of Technology, Atlanta, Ga., B. R. Van Leer, Presi- 
dent, J. W. Mason, Dean, G. A. Rosselot, Director, State Engineer- 
ing sieneriiment: BOAMOR 65 50-64 tds b55.2a eee tevin Srp heeeeweex 
The Graduate School of Engineering, Harvard University, Cambridge, 
Mass., James Bryant Conant, President, G. M. Fair, Dean ........ 
UNIVERSITY OF IDAHO, Moscow, Idaho, J. E. Buchanan, President, A. S. 
oer ere crea ee eee Ce EPL Sea PMN aaa Sheer erent aN 
Illinois Institute of Technology, Chicago, Ill., Henry T. Heald, Presi- 
dent, J. T. Rettaliata, Dean, H. A. Leedy, Director, Armour Research 
POTEAOR essa Ties’ egins dts 35564 5) Onde ROEM on ehis poli a bara Rane 
University of Illinois, Urbana, IIll., George D. ‘Stoddard, President, M. 
Rh AINE RMNRN bbe 10 Lis inst pis ats =), pigs) gare osx aleinia diace be Ve eee siaia ose 
Iowa State College, Ames, Iowa, Charles E. Friley, President, J. F. 


POW RUGM ATO NEE RROMIN 0555. on /le: se We.n id jalsibig eiuinnn Sew Neh wh egies eae Soa 
State University of Iowa, Iowa City, Iowa, Virgil M. Hancher, Presi- 
GOUG E,W, SE MMON  AIOMR  oi5'5 oio:4 Wald, si0's bon a Sie dsthyt aie aae aes 
JOHNS Hopkins UNIVERSITY, Baltimore, Md., DetLev W. Bronk, Presi- 
dent. W.. By Bonwenhoven, Demi... «ois 5 s:0 ain 9in.0:8 nde sacar edeinine'se.aié 


Kansas State College of Agriculture and Applied Science, Manhattan, 
Kans., Milton 8. Eisenhower, President, R. A, Seaton, Dean ........ 
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The University of Kansas, Lawrence, Kans., Deane W. Malott, Chan- 
cellor, T. DeWitt Carr, Dean, J. O. Maloney, Director, Research 


BPORRGRHOR i. i.6o occ s hire ee ewasecenetasesn s eaaeeunetege 
University of Kentucky, Lexington, Ky., H. L. Donovan, President, 
Di¥ei Petrell, Dear i.6 bcccicicde cos is aew ce eed wena de tees eases 
LAFAYETTE COLLEGE, Easton, Pa., Ralph C. Hutcheson, President, R. G. 
CORON TORT 54 ss ik ec cece eer e es Gee las Vata eee ereeer dees 


Lehigh University, Bethlehem, Pa., Martin D. Whitaker, President, H. 
A. Neville, Executive Secretary of Executive Committee, College of 
MONMINOREM E> 4) Feiss has sete cee eee ee Ree ews on meeen 

Louisiana State University, University, La., Harold W. Stoke, Presi- 
dent, L. J. Lassalle, Dean, L. H. Bartlett, Director, Engineering 


We Perrtient OtMe asics Sacks ocean pwede eka cs btaweue terete 
University of Louisville, Louisville, Ky., John W. Taylor, President, 
R. C. Ernst, Dean, Speed Scientific School ..............-eeeeeeees 
McGILL UNIVERSITY, Montreal, Canada, F. Cyril James, Principal, J. J. 
OPIN OMNES sf oe cba eS eulcura ts hare big eels alae oe pieare Meme ee 
University of Maine, Orono, Me., Arthur A. Hauck, President, Paul 
CHORG POM cco ia calelcs ve nle dene ees Ages guess Ces Ge eaernasaas 
MANHATTAN COLLEGE, New York City, Rev. Bro. Bonaventure Thomas, 
Prosident. Rev. Bro. A, Eie0, DAW i occ siccescdccccaseescacecoess 


MARQUETTE UNIVERSITY, Milwaukee, Wis., Peter A. Brooks, President, 
VERIO EP: TA, TIO os fa ts ks cum evesscetoewusibess ase weanals 
University of Maryland, College Park, Md., H. C. Byrd, President, 8. 
8. Steinberg, Dean, W. J. Huff, Director, Engineering Experiment 
PRRLONE oo ae ce ocine vias Kac\vie we oe & Ge. etsio wees mg ea atal ak km eae mee 
Massachusetts Institute of Technology, Cambridge, Mass., James R. 
Killian, Jr., President, T. K. Sherwood, Dean, N. McL. Sage, Director, 


Division: of ‘Indtsteial Cooperation... os 6es cc ccees cons wos caee eee 
MICHIGAN COLLEGE OF MINING AND TECHNOLOGY, Houghton, Mich., Grover 
@. Diltnan, sFesiaens. Fy Es. Yared, OOM <i. k cc aeccacheras Wer uncs 
Michigan State College, East Lansing, Mich., John A. Hannah, Presi- 
Mee, Se GE , IE an sooo iin a canned es dno tssicnee 


University of Michigan, Ann Arbor, Mich., Alex G. Ruthven, Presi- 
dent, Ivan C. Crawford, Dean, A. E. White, Director, Engineering Re- 
SOMPCR "EMMRINE os cigs ods ss og Maree oe eee ton Md gaa eee 

University of Minnesota, Minneapolis, Minn., James L. Morrill, Presi- 
GONG Al, Sa, OOO 35 «ose sec N hs Ca sasceeeamuerewcews ab 

MISSISSIPPI STATE COLLEGE, State College, Miss., Fred T. Mitchell, Presi- 
Geng, Ss bi. -Patverenih, ROG ss - sic dee ce seuae Cadac eeneeewunans 

University of Missouri, Columbia, Mo., F. A. Middlebush, President, 
Bie: Ba COG IORI 5 og Ss og pile ce <Uiejv He ae g pasa ee ea eeainese’s 

Missouri School of Mines and Metallurgy, Rolla, Mo., F. A. Middle- 
bush, President, Curtis LL. Wilson, Dean ...:......- occescceccncecs sects 

Montana School of Mines, Butte, Mont., F. A. Thomson, President, A. 
Sie MS ENO eis kr ga hee 4G, 5 ee RN Oe ene hamenwa eG 

MONTANA STATE COLLEGE, Bozeman, Mont., R. R. Renne, President, E. W. 
ROG RR EUAN NE oa Sa boo: dinero Wi sce ereisip +l ean oad OI aE ED es 

University of Nebraska, Lincoln, Nebr., R. G. Gustavson, Chancellor, 
Fes DAs: GROG OG ae 8's: ows sso iodo a ic'e'e Reena mye Marteametanenaihs 

UNIVERSITY oF NeEvapA, Reno, Nev., John O. Moseley, President, 8. G. 
DU: DOO a on cia CS pv aS Vaal ca eee A ORE caeeeteae ee 

NEWARK COLLEGE OF ENGINEERING, Newark, N. J., R. W. van Houten, 

Dean and. Acting, President: 3's <5 oc ceviid doce teeee coe beaaee 
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University of New Hampshire, Durham, N. H., Arthur 8. Adams, Presi- 
sha OE; Reader RPE ci Oh sa 5sie0, 5c Sudigie © «iolsigie o'is's Hoibin 6 alee EE ae 
New MExico CoLuLece or A. & M. Arts, State College, N. M., John R. 
Nichols, President; M. A. Thomas, Dean .< oi... «ssvisiscew'ss dire Faess 
University of New Mexico, Albuquerque, N. M., Tom L. Popejoy, Presi- 
dent, M. E. Farris, Dean ....... be dE «ath seistoathe co eatecwen swat 
New York College of Ceramics at Alfred University, Alfred, N. Y., 
M. Ellis Drake, Acting President, J. F. McMahon, Dean .......... 

THE COLLEGE OF THE CITY OF NEW York, New York, N. Y., H. N. Wright, 
Prosidont, William Allan Dean . io... oc sc os cc nt nto soe 5 ogee vsitindine 
New York University, New York, N. Y., Harry W. Chase, Chancellor, 
Thorndike Saville, Dean, E. N. Kemler, Director of Research ...... 
North Carolina State College of the University of North Carolina, 
Raleigh, N. C., J. W. Harrelson, Chancellor, J. H. Lampe, Dean of 
ee eran e | art rane: ease cor eye rucire  iepernee tar 
NortH DaKkoTA AGRICULTURAL COLLEGE, Fargo, N. D., Frederic S. Hultz, 
PEDMOONE aes s PONV 7 LORD ce o35e.041s 0: a bis:'0)0)6 opts ieud e Sgro s ia Ie EE 
University of North Dakota, Grand Forks, N. D., John C. West, Presi- 
GaN 1s, 45, SUEEINUON DORR a:.-0 5, 9. 2 5 44:0 \o oo 5i0 bbe we oie. 5 © oid Sines Sieis, 5 
Northeastern University, Boston, Mass., Carl S. Ell, President, W. T. 
PACRRMININRDED MMMRIN Ds NG LS eg ci ict ab ina atelier ccd a Wok! CV ihlel Gus AGW’ eck le ant aaAtst me 
Northwestern University, Evanston, Ill., J. Roscoe Miller, President, 
O. W. Eshbach, Dean, P. E. Klopsteg, Director of Research ........ 
Norwicu UNIversity, Northfield, Vt., Homer L. Dodge, President ...... 
University of Notre Dame, Notre Dame, Ind., John J. Cavanaugh, Presi- 
dent, Karl I. Sehoonhiert, Dean: oo. ous ce ccc cs edeee c's isc aus 
“Ohio State University, The, Columbus, O., H. L. Bevis, President, 
Charles FE. MacQuigg, Dean ..........cccceccccocccccserccsccccee 
State University of Oklahoma, Norman, Okla., George L. Cross, Presi- 
TRE) Ss sR GONE Oe er ee aes ree eee eer crores 
Oklahoma A. & M. College, Stillwater, Okla., Henry G. Bennett, Presi- 
CUGING, le, eG, eM UNO | PROB 55 asa) <:5 9 eintn 0:0 9/5 0:iarai a cco Gin eneee ave igi 
Oregon State College, Corvallis, Ore., A. L. Strand, President, G. W. 
Gleeson, Dean, 8S. H. Graf, Director, State Engineering Ex. ........ 
The Pennsylvania State College, State College, Pa., James Milholland, 
Acting President, H. P. Hammond, Dean ...............0.ceeeee- 
UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa., Harold W. Stassen, 
President: Moore School of Electrical Engineering, Harold Pender, 
MAIN osu ate aha asso seis COKE ortega 974 o0Ns bia ARE 6 iA bape Fas eae nee PRR 
Towne Scientific School, John A. Goff, Dean .................. 
University of Pittsburgh, Pittsburgh, Pa., Rufus H. Fitzgerald, Chan- 
cellor, E. A. Holbrook, Dean .,.........cccccccccsccsssecccoccecs 
Pratt INSTITUTE, Brooklyn, N. Y., Charles Pratt, President, N. S. Hibsh- 
WARMERS EROUMD 2g. Los rsa tga 6 co big < BIS mid pels Asem Stine mnieiao'e Hie ATK Sine Gree eae 
Princeton University, Princeton, N. J., Harold Willis Dodds, President, 
SES EEe SOMES SUOMI ois asp curtis sdu higis eg eiclet wsineh ss ee Cee en Wa sie paler 
Purdue University, Lafayette, Ind., Frederick L. Hovde, President, 
Pe cae ORCOE DROME 6 5.5 6G otis s.0'e Unis pings sbe @ sigcele Way Sinie OR ecb cle one nine 
QUEEN’S UNIVERSITY, Kingston, Ont., Canada, R. C. Wallace, President, 
DP RTs NAN BNL sic te a a's a6 CORES Mh wie b Vis Sees ti he CRoke Cae cee Ese. 
Rensselaer Polytechnic Institute, Troy, N. Y., L. W. Houston, Director, 
M. A. Hunter, Dean, W. F. Hess, Chairman, Committee on Research 
Rhode Island State College, Kingston, R. I., Carl R. Woodward, Presi- 
GOR es tae T OR, BOON cic ss sss o'cikne ions ce eenee same cmelgee « 
Rice INstTiITuTE, Houston, Tex., William V. Houston, President ......... 
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MacIntosh, A. N., Assoc.P.Geol. 
Makens, R. F., P.Chem. 
Manderfield, N. H., P.Min.Dr. 
Matson, R. C., P.C.&Min.E. 
McFarland, D. E., Asst.P.I.£. 
McGee, F. M., Asst.Libr. 
Nachazel, J. T., oe 
Niemi, E. W., en 
Partlo, Ws Tew 

Polkinghorne, a "C., P.€H.C.E. 
Pratt, C. J., Assoc.P.Phys. 
Price, Ss. R.. Asst.P.Lang. 
Riddell, J. M., P.€H.Min.E. 


Schjonberg, C. S., Asst.P.E.E. 
Service, J. H., P.€H. Sasa Retired 
Smith, T. N., Inst.I 

Snelgrove, A. K., EH .Geol. 
Spacie, BE. G., Stud. Couns. 
Swenson, G. W., P.¢H.E.EF. 
Tolonen, F. J., Assoc.P.Met.Res. 
Townsend, E. J., P.€H. fy me 
Wiedenhoefer, EB. BP. ck OB. 
Wittig, F. E., Asst.P.M.E. 
Wood, Ella Iz. P.€H.Geog. 

York, V. O., Assoc.P.E.E. 

Young, A. P., P.€H.M.E. 





Jackson 


Foote, J. es we & So. 
Corp. Sup 
Woodruff, 6. Ts Mechs. 


Oak Park 
Garrell, B. S., Inst.M.E. 


Sault Ste. Marie 


Mich, College M. & T. Residence Center 


Carlson, D. C., Inst.Math. 
Chelberg, R. R., Asst.P.Chem. 
Crawford, H. f. ‘Asst.Reg. 
Culver, E. G., Asst.P.Dr. 
Risteen, H. W.. Director 
Runge, H. M., Inst.Math. 
Russell, C., Res.Dir. 
Sandstrom, H. E., Inst.Math. 
Stough, B. N., Inst.Math. 


St. Joseph 
Olney, R., Sec.-Treas., Amer. Soc. Agri. 
Eng. 


Swartz Creek 


General Motors wagers 
Freeman, R. G., .Res. 
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Minnesota 


Willow Run 


Kaiser-Frazer Corp. 


MINNESOTA 
Duluth 


Duluth Junior College 


Kreidler, F. G., Inst. 
Strane, A. J., Inst.Math. 


University of Minnesota 


=| 


McEwen, W. R., Assoc.P.€H.Math. 


Minneapolis 


Burton, W. W., Minn. Min. & Mfg. Co. 

Claybaugh, H. S., Armco Drainage 

Gamara, N. J., Res.H.,Eng.Research 
Assoc. 

Herrmann, P. R., No. States Power Co. 

Hotchkiss, F. W., Sec.-Treas., Elec. 
ee 

Johnson, J. 

Ovestrud, M., A. P.éWorksMgr., Pioneer 
Eng. Works 

Powell, K. A., eve. Eng., Minn.-Moline 
Power Impl. 

Shybekay, D. S., Pre es.,Ind.Res.Coun, 

Wheeler, Ww. H. Met. Life Bldg. 


niversity of Minnesota 


Akerman, J. D., P. &H. Aero.E. 
Algren, A. B., P.M.E 

Amundson, N. R., Assoc. P.CH.L. 
Andeen, J. W., Asst.P.M.E. 
Andersen, Paul, P.Str.E. 

Anderson, A. G., Inst.C.E£. 
Anderson, L. T., Asst.P.E.E. 
Andrews, HB. R., Inst. 

Bass, Fred, P.Em. 

Beck, V. W., Inst. 

Becklund, O. A., Inst.H.E. 

Bond, R. H., Inst.Ch.E. 

Boon, Leonard, Asst.P.U.E. 

Brooke, W. E., P. wy 

Bryant, J. M., P.2 

Buchta, J. W., P.dH. Phys. 

Bullen, P. W., Asst.P.Dr. 
Cartwright, P. A., Inst.E.E. 
Caverley, L. C., P. ER. EB. 

Ceagiske, N. i. P.Ch.E. 
Christopherson, Cc. H., Assoc.l’.Ay.l. 
Clamous, E. H., Inst.M.E. 

Comley, E. A., Inst.Ch.E#. 

Cornell, R. M., Asst.P.C.E. 

Cronk, A. E., Asst.P.Aero.E£. 
Crowder, B. A., Asst.P.M.E. 
Se H. A., Assoc.P.Math.c 


ech. 
Dowdell, R. L., P.€H.Met. 
DuPriest, J. R., P.M.2z. 

Eggers, H. Cc. ., P.Dr.<€Des.G. 


‘Bilipetti, G. P.. P.Ec.B.A. 


Fixen, V. L., 
French, = W., B P.Dr -&Des.G. 
Guthrie, L O., 

Hall, N. 7s BME. 

Harris, W. W.. Asst.P.Aero.E. 
Harrison, J. W., Inst. 
Hartig, H. B., P.€H.2.E. 
Heilig, L. S., Assoc.P.Min. 
Herrick, C. A., P.Math.éMech. 
Holtby, F., oo 


., Inst.£.E. 
Jansen, E. T. 
Jerabek, H. S., Asst.P.Met. 
Johnson, E. W., P.E.E. 
Johnston, E. R., Asst.P. 








Minnesota 








Jordan, R. C., P.dAsst.H.M.E. 
Joseph, T. L., Asst.Dean 

Kerr, J., Inst. 

Kersten, M. S., Assoc.P.C.E. 
Kircher, L. G., Inst.Aero.F. 
Kuhlman, J. H., P.Hlec.Des. 

La Joy, M. H., Assoc.P.M.E. 
Lambert, E. M., P.€H.Min. 
Larson, 8. C., Assoc.P.E.E. 
Laws, L. S., Asst.P.Math. éMech. 
Lee, A. O., ” Asst.P.M.E 

Leland, O. M., DeanEmer. 
Lindquist, R. M. L., Inst.M.E. 
Loye, E. 3 Assoc.P.Math.éMech. 
Lund, C. E., P.Engrg 

MacKenzie, 7. M., Asst.P.Mech.B. 
Madden. A. J., Inst.Ch.B. 
Miller, F. E., P.Math.éMech. 
Moore, J. W., Jnst.M.E. 

Morris, H. M., Inst.0.B. 
Muckenhirn, 0. W., Asst.P.E.E. 
Mudgett, A. G., Inst.Dr. 

Munro, W. D., Asst.P.Math.éMech. 
Murphy, T. E., Asst.P. 

Myers, H. D., Assoc.P.Dr. €Des.G. 


Norman, R. P., Inst.Dr.€Des. 
Otis, C. K., Assoc.P.Ag.E. 
Palmer, H. ‘K Asst.P.M.E. 
Palmer, L. G., Asst.P.Dr. 


Peterson, F. G. E., Inst.Mech. 
Phelps, G. M., Inst.Aero.F. 
Piceard, J. F., P.Aero.E. 

Pilch, M., Res.Fellow 

Piret, E. ae P.Ch.E. 

Potter, O. W., pes or ¢€Des.G. 
Preckshot. G. W., Asst.P 

Priester, G. C., P.€H. Math. Mech. 
Quaid, L. J., Asst. P.Math.éDr. 
Ripken, J. F. Assoc.P.Hydr. 
Robertson, B. 7 P.M.Eng. 
Rowley, F, B., P.€H.M.H#. 
Ruszaj, N. F., Inst.Aero.2. 
Ryan, J. J., Assoc.P.M.E. 
Schmitt, H. J., Inst.M.E. 
Schroepfer, G. J., P.C.E. 

Schuck, R. F., Asst.P.Dr.€Des.G. 
Severson, A. M., Inst.M.F. 
Shepherd, W. G., P.Z.B. 

Shoop, C. F., P.M.E. 

Smith, B. D., Inst. 

Snyder, W. E., Inst.M.E. 
Spilhaus, A. F., Dean 

Springer, R. D., Asst.P.Dr. 
Stavnes, S. A., Inst.Math.éMech. 
Stenger, R. R., Inst.M.E. 
Stephenson, R., Asst.P.Ch.E. 
Stolarik, 

Straub, L. G.. P.Hyd. 

Summers, R. b., Down, Adm.éRec. 
Taber, T. R., Lec.M.E. 

Teeter, T. A. Tre Dean,S.8. 
Todd, M. E., Assoc.P.E.Powerk. 
Turrittin, H. L., Assoc.P.Math.€Mech 


Warschawski, 3 RB, P.Math.&éMech. 
Rochester 


Rochester Junior College 


Paul, G. W., Inst.Dr. 
Willard, W. W., Inst. 


St. Paul 
Haessly, S. B. 
Johnson, R. R., 2024 Commonwealth 
Ave., Apr. D-11 
Koepke, C. A., Cons.Eng. 
Shepard, G. M., Dept. Pub. Works 
Stoddard, R. J., Ch.Eng., Amer. Hoist 
& Derrick Co. 
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—— of Minnesota 


Boss, Wm., Emer.P. 
Hustrulid, J ?. oir’ E. 
Manson, P. W. P.Ag.E. 
Morris, H. 

Schwantes, z J., Chief,Ag.E. 


Winona 


St. Mary’s College 
McDonald, F..J., Inst.Dr. 


MISSISSIPPI 


Decatur 


East Central Junior College 
Furgerson, L. D., Inst.Math. 
Roberts, R. C., Dean 

Moorhead 


Sunflower Junior College 
Sumrall, M., H.Math. 


State College 


Mississippi State College 
Edwards, F. soy Asst.P.Aero.E. 
Flinsch, H. Assoc.Dean 
Holmes, A. 6 Baia A. 


Lucas, E. L. 

Marion, C. P., Inst.Draw. 
McCain, D. M. a €H.C.E. 
Myers, BE. D. ., Asst.P.C.E. 


Neal, H. P., P.£ng.Dr. 
Ollivier, Acc P.Math. 


Patterson. L. L.. Dean&P.F.E. 


Simrall, H. C., P.¢Act.H.E.E. 


University 


University of Mississippi 
Anderson, F. A., H.Ch.€Ch.E. 
Hume, Alfred, Chan.Em. 
Johnson, L. H., DeanéP.C.E. 


Wesson 


Copian-Lincoln Junior College 
Guess, R. H., Inst.Phys. 


MISSOURI 


Columbia 
University of Missouri 


Curtis, H. A., Dean 

Evans, K. H., Asst.P.C.E. 
Gillan, G. K., Asst.P.C.B. 
Hogan, J. C., Inst.£.E. 
Holcomb, C. W., Asst.P.M.E. 
Holmes, W. W., Inst.C.F 
Jones, M. M., Agric.H. 
Lamb, J. F., Assoc.P.E.E. 
LaRue, H. A., Assoc.P.C.H. 
Lorah, J. R., Assoc.P.Ch.E. 
Luebbers, R. H., Assoc.P.C 
Miller, Ww. .. "Asst.P.M.E. 
Moorman, R. B. B., P.C 
Murphy, L. J., Assoc.P.C.E. 
Ogden, P., Asst.P.M.E. 
Rubey, Harry, P.¢H.C.2. 
Sangster, W. M., Asst.P.C.2. 
Seorah, R. L., P.M.E. 
Seneff, H. L., Asst,P.F4.E. 
Tate, M. B., sgn =. 
Waidelich, D. L., P.#.E. 


Missouri 


























Wallis, C. M., ¥ Yr, Bi. 
Wood, a, W., 
Wooley, J. C., P: or EB. 


Jefferson City 
Brown, C. W., Ch.Eng., Mo. Hgh.Dept. 


Lincoln University 
Dickinson, C. E., Asst.P.Arch. 
Freeman, J. N., P.€H.Agri. 
Hatcher, L. W., Asst.P.M.Arts 
Jackson, W., Asst.P.Mech.Arts. 
Taylor, C. B., P.Mech.Arts 





Kansas City 
Taylor, K. V., U. S. Eng. Dept. 
Central Radio Television School 
Foster, C. L., V-Pres.€Dir.ofTraining 
Midwest Research Institute 
Dohrenwend, C. O., Res.Cons. 
Liberty 
William Jewell College 
Hilton, W. A., P.€H.Phys. 
Mexico 
Ford, W. 4 
Rolla 


School of Mines & Metallurgy 


Adams, C. L., Inst.Phys. 
nage “ B., Assoc.P.H.E. 


Black, , Oh. P.Dr. 
Boyer, G. e , Assoo. % M.E. 
Butler, J B., 


Christianson, "ts c, "Asst P.Dr. 
Conrad, F. H., 
Duba, J. G., inti rn 
Eppelsheimer, D. S., P.Met.E£. 
Eshbaugh, C. W., Asst.P.0.E. 
Forrester, J. D., P.€H.Min.£. 
Frazier, P. B., Inst.Engl. 
Gerecker, V. A. C., Assoc.P.C.E. 
Graves, J. G., Inst.Dr. 
Guinnup, G. R., Asst.P.M.E. 
Hershkowitz, ot Inst.C.F. 
Hubbard, N., Reg. 
Jensen, W. = Assoc.P.Phys. 
Kerr, k. H., Inst.Math. 
Lovett, I. H., P.H.E. 

iles, "A. J.. P.M.E. 
Morgan, R. E., Assoc.P.M.E. 
Rushing, J. F., Asst.P.Dr. 
Schlechten, A. W., P.€H.Met. 
Schrenk, W. T., P.€H.Ch.&Ch.2. 
Shaffer. L. E., ‘Assoc.P.Min.E. 
Vine, W. A., Agst.P.Min.E 
Williams, R. Z., Asst.D. ,P.Mech. 
Wilson, C. Ee) ean 
Young, R. H., Assoc.P.M.E. 





St. Louis 


McCoole, R. F., Monsanto Chem. Co. 
Roever, F. H., McDonnell Air. Corp. 


Saint Louis University 
Allen, V. T., P.¢€H.,Geophys. 
Blum, V. J., Asst. Dean 
Evans, J. H. 
Frank, A. J., Inst.Geol. 
Heinrich, R. R., Assoc.P.Geophys. 
Klein, F.. P.C.E. 
Ludden, D. J. 
Macelwane, J. B., Dean 
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Oriard, L. L., Inst.C.E. 

Reagan, J. F., Assoc.P.Aero.E. 
Robertson, F., Assoc.P.Geophys. 
Vezeau, W. A., Asst.P.Math. 
Volk, J. A., Inst.Eng. 


Washington University 
Armstrong, W. P., Asst.P.Ch.E. 
Bebie, Jules, P.Ch.Tech 
Bennett, R. M., oe Eng. 

Berger, F. P.M. 

Binzel, M. s., hati. 
Bleikamp, R. C., Inst.Dr. 
Bockhorst, R. W., Inst.Math. 
Brock, J. E., Asst.P.Ap. Math. 
Brune, A. W ., Inst.c.k. 

Brust, A. W., Assoc.P.0.E. 
Bubb, F. W., P.€H.Math. 
Buchan, A. M., Assoc.P.Engl. 
Chamberlain, D. F., Assoc.P.Ch.E. 
Chu, J. = Asst.P.On.E. 
Fischer, D. A., Asst.Dean 
Fitch, A. E., P.Arch.Cons. 

Flint, R. E., Asst.P.C.E. 
Glasgow. R. S.. P.€H.E.E 

Grant, H. E., Assoc.P.4H.Dr. 
Hammann, fi W., Lec.z.E. 
Honnell, P. M., Assoc.P.E.E. 
Hubler, J. w., P.4H.0.B. 
Koenig, L. R., Asst.P.M.E. 
Koopman, ee W., Assoc.P.E.E. 
Kuensel, H., Assoc.P.M. BE. 
Langsdorf, A. S., DeanEmeritus 
Middlemiss, R. R., P.Ap.Mech. 
Moore, R. K., Inst.E.E. 
Newton, R. E., Assoc.P.Mech. 
Oswald, R. C., Asst.P.Arch.Cons. 
Robinson, F. J., Assoc.P.Ind.E. 
Roever, W. H., P.Emer. 

Rose, A., Inst.Ch.E. 

Senne, J. E., Inst.Dr. 

Stout, L. B., Dean. 

Sweetser, E. O., P.C.E. 
Tolman, C., Dean 

Tucker, R. R., P.€H.M.E. 

Van Wambeck, S. H., Assoc.P.E.E. 
Webb, R. T., Asst.P. B.E. 
Zellmer, E. J., Inst.Dr. 


MONTANA 
Bozeman 


Montana State College 


Bassar, N., Inst.C.H. 

Berg, L., P.€H.Ch.E. 

Bergren, E. L., Asst.P.M.E. 
DeHart, R. C., Assoc.P.C.E2. 
Dodge, E. R., P.€H.C.E. 

Hurst, J. W., P.€H.Math. 
Schilling. E. W., P.€H.H.E£.,Dean 
Seibel, R. C., Asst.P.H.E. 
Sheckels, G. D., Asst.P.H#.E. 
Vinke, S. J., Ch.Engl. 


Butte 


Montana School of Mines 


Adami, A. E., Dean ;P.Min.E. 

Spielman, oe Fs P.Met. 

Thomson, F. A., Pres. 
Havre 


Northern Montana College 
Pearce, F. W., H.G.E. 








Montana 





Nebraska 
NEBRASKA 
Bee 
Sedlak, R. J. 
Lincoln 


University of Nebraska 
Aakhus, T., Assoc.P.Dr. 
Barnard, N. H., P.€H.M.E 
Basoco, M. A., P.€H.Math. 
Bates, H. T., Asst.P.Ch.€Ch.E. 
Blackman, J. S., Asst.P.Mech. 
oan, C. W., Deanof Faculties 
Brenke, W. C., P.Math. 
Brunig, M. P., Asst.P.Ag.E. 
Colbert, P., Dir.Vet.¢Assoc.P.C.E. 
Cook, 4” ss Inst.Mech. 
DeBaufre, Ww L., P.€H.Mech. 
DeSpain, W. J., "Inst.E.Mechs. 
Downey, G. L., Inst.Mech. 
Dudek, E. F., Inst.Mech. 
Duff, C. M., P.Mech. 
Edison, > E., P.E.E. 
Erbach, ne Py -g Mech. 
Ernst, a P.C.E. 
Evinger, M. a4 P.UC.E. 
Ferguson, O. id P.4H.E.E. 
Foxwell, W. H., P.Mech. 
Green, R. M., Dean 
Grone, E. A., Assoc.P.Mech. 
Haynes, C. W., Asst.P.Mech. 
Hollister, V. L., P.#.E. 
Johnson, J. H., Inst.Mech. 
Legault, A. R., Assoc.P.C.E. 
Ludwickson, J. K., Assoc.P.Mech. 
Luebs, A. A., P.M.E. 
Marmo, E. J., Assoc.P.Mech. 
Mathauser. BE. E., Inst.Mech. 
Mills, R. W., Inst.M.E 
Norris, F. W., P.#.E. 
Rook, C. W., Assoc.P.H#.E. 
Runge, L. L., Asst.P.Math. 
Schramm, E. “s — Geol. 
Sechrist, G. : 
Sla: maker, P. e: oP wpe. 
Smith, J. H., ‘Assoc.P.E.E. 
Smith; L. B., P.éH.Arch. 
Walters, H. R., Inst.Mech. 
Weber, J. H., Inst.Cn.E. 
Weiland, W. F., P.M.E. 


Omaha 
Edgecomb, R. E., 5019 Calif. St. 
Jacobs, 
Inst. 

University of Omaha 

Benecke, R. O., P.€H.Eng. 

Dull, A. 

Kurtz, Z: W., H.Eng 

Prewett, C. i, ‘Asst.P.Eng. 


NEVADA 


Reno 
University of Nevada 

Blodgett, H. B., P.C.Z. 
Carpenter, J. re Dir.€P.Min. 
Hendriks, H. J., — P.E.E. 
Palmer, S. G., Dea 
Van Dyke, Fs, Bhey "P.4H.M.E. 
Sandorf, I. J., P.4H.E.E. 


NEW HAMPSHIRE 
Berlin 


Brown Co. 
Hanson. A. E., Dir.Co.Rels. 
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Dover 
Industrial Research Service 
Lavine, I., Sec.Treas. 
Durham 


University of New Hampshire 


Adams, A. S., President 
Anderson, R. E., Asst.P.H.E. 


Bowler, E. W., P.€H.C.E. 
Clement, W. D. ., Inst.M.E. 
Donovan, E. T., Assoc.P.M.E. 
Getchell, E. L., fg 
Gould, G. B., Inst.H.E. 
Hitchcock, vA W.. P.4H.H.E. 
Kauppinen, T. S., Asst.P.M.E 
Nulsen, W. B., Assoc.P.H.E. 
Seeley, L. E., "Dean 

Skelton, R. R., C.E. 


Solt, M. R., A ae0oF itath. 
Stolworthy, E. H., Assoc.P.M.E. 
Temple, E. H., Inst.M.E. 
Tonkin, J. C.. Inst.M.E. 
Williamson, J., Assoc.P.Tech. 
Winn, A. L., Asst.P.E.E. 
Zimmerman, O. T., P.Ch.E. 


Hanover 
Dartmouth College 


Brown, E. S., P.O.E. 
Dague, B. 8. win eG P.E.éMang. 
Eckel, W. J., t.2.E. 


: i "DALE. 
Hirst, J. M., Asst.P.E.E. 


Kimball, Ww. P., P.C.E.,Dean 
Metcalf, A. H., Libr. 
Minnich, J. H., P.O.E. 
Morgan, M. G., Asst.Dean 
Moulton, R. G., Asst.P.M.E. 
Sherrard, BE. A., Asst.P.M.E. 
Stearns. S. R., Asst.P.C.E 
Wood, J. A., P.#.E. 
NEW JERSEY 
Belmar 
Albert, Odd, Box 266 
Bloomfield 


Bakelite Corp. 
Olsen, G. A., PlasticsH. 


General Electric Co. 
Foster, E. W., AirCond. 
Bound Brook 
Carey, R. H., M.Z., Bakelite Corp. 


Caldwell 


Curtis-Wright Co. 
Long, J. W., Adm.Eng. 


Camden 


RCA Mfg. Co. 


Bailey, R. E., 2.2. 
Bauer, W. M., Eng. 


RCA Victor Division 
Bird, J. W., Mgr. 


Chatham 


Kolb, W. K., Ch.Eng., Braun Crystal 
Mfg. Co. 


New Jersey 











Ft. Monmouth 


Bricker, A. J., SignalLabs. 
Young, W. M., SignalLabs. 


Hoboken 


Stevens Institute of Technology 


Backer, L. H., P.Ch. 
Baker, R. H., fA Grad.School 
Camp, F. E., Asst.toPres. 
Crouch, J. E., Assoc.P.Ind.E. 
Dalessio, pe Asst.P.0.E. 
Damm, J. A, Asst.Dean 
Davis, H. N.. Pres. 
Erdoss, B. K., Assoc.P.M.E. 
Hall, E. S., Asst.P.M.E. 
Hawkes, J. B., P.Phys. 
Lesser, A., Assoc.P.Eco.E. 
Llanso, J. R., Inst.Phys. 
MeNear, W. F., Inst.Des. 

N. H., Dir.Adm. 





Shumway, W.. Dean 
Vuilleumier, R. O., Assoc.P.M.E. 


Jersey City 


Jersey City Junior College 


Dimatteo, J. E., Inst.Eng. 
Doyle, James P., Inst. 


Kearney 


Western Electric Co. 


Clifford, A. C., Asst.Supt. 
Murphy, J. W., RadioDiv. 


Kingston 
Hoye, F. W., P.M.E. 


Maplewood 
Hazeltine, A., 15 Tower Dr. 


Marleton 
Barnwell, G. W. 


Montclair 
Jacobus, D. S., 93 Harrison Ave. 


Mountain Lakes 
Moore, H., 8.A.Z. 


Newark 
Erdelyi, E., 21 Johnson Ave. 


Service E. & G. Co 


Newark College of Engineering 


Bannon, R. E., Asst.P.M.E. 
Bauder, F. W., Asst.P.Chem. 
Bertsch, C. V., Asst.P.Phys. 
Bradley, J. A., Fe sal 
Brooks, J. A., P.Emeri 
Celauro, F. L., lest. P Math. 
Chieri, P. A., ‘48soc.P.M.E. 
Cullimore, A. R., Pres. 
Cummings, H. N., VicePres. 
Davis, H. L., Lect.,Pers.Rel. 
Durkee, F. M., Assoc.P.Engl. 
Entwisle, F. N., Dir.St.Guid. 
Fishman, S.. a“ P.E.E. 
tal Fithian, J. H., ath. 
Frederick, M.., ort 5 P. Ch.E. 








Van Zile, L. W., Asst.Hng., Public 
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Nelson, W. L., P.¢H.Pet.Ref. 
Thomas, C. D., P.€H.Phys. 


OREGON 
Corvallis 
Oregon State College 

Albert, A. L., P.#.E. 
Carmichael, B. L., Inst.Min. 
Coopey, M. P., Assoc.P.C.F. 
Cropsey, M. G., Assoc.P.Agr.E. 
Gleeson, G. W., Dean 
Graf, S. H., Dir.Eng.Exp.Sta. 
Heath, C. O., Assoc.P.Mat. 
Holcomb, G. W.. 5 et 
Hughes, "A. D., P.M 
Kofoid, M. J., Foy 
Magnusson, P. C., Asst.P.H.E. 
Martin, W. H., P.HeatE. 
MeMillan, F. O., P.4H.E.E. 
Merryfield, F., Assoc.P.C.E. 
Mockmore, C. A., P.¢H.0.2. 
Nichols, B. H., Assoc.P.2.E. 
Parkinson, H. Py a Gen.E. 
Paul, W. H., 
Pitt, R. St. C., PML. 
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Oregon 


Popovich, M., Asst.P.M.E. 
Price, F. er P.Ag.E.,Asst.Dean 
Robley, A. Asst.P.I.H. 


Walton, J. ss, H.Oh.#. 
Wanless, R. A., P.C.E. 
Weniger, W., Dean, Grad.8. 
Willey, B. C., P.Gen.E. 


Eugene 


University of Oregon 
Reyhner, T. O., Assoc.P.Arch. 


Portland 


Badley, J. E., Tractor Tr. Serv., 

Brenton, W., Gen. Elec. C 

Smith, R. E., Head, 
Center 

Thompson, H. L., Stevens & Koon 


Multnomah College 
Coventry, N. M., Head 


University of Portland 
Griffith, J. R., Dean 
Higgins, J.J., Inst.B. 
Othus, J. C., Assoc.P. 


Vanport Extension Center 
Lockwood, R. M 


Vale 
Bliesner, G. H. 


PENNSYLVANIA 


Allentown 
Deschere, A. R., 1011 N. 22nd St. 


Ardmore 
Uhler, E. H., 204 Hathaway Lane. 


Bethlehem 


Lehigh University 
Beaver, J. L., P.E.E. 
Beauchamp, a M., Inst.M.E. 
Bewley, L. V., P.&H.E.E. 
Butterfield, TT. E., P.Em. 

Butts, Allison, P.Met. 
Christensen, eS a faces P. Engl. 
Callen, A. C., P.¢H.Min 

Doan, G. E., P.€H. Met. 

Eney, W. J., P.€H.C.E. 
Gallagher, R. T., Assoc.P.Min.E. 
Gould, A. F., Asst.P.M.E. 
Hartman, J. B., Asst.P.M.E. 
Hazelhurst, T. H., P.Chem. 
Holme, T. T., ie E. 
Jensen, C.D. C8. 
Kleinschmidt, zr Be Asst.P.Mech. 
Kolm, R. E., Asst.P.C.2. 

Larkin, F. V., P.¢H.M.E. 
Mack, D. E., P.Ch.E. 

Miller, P. F., Asst.P.Mech. 
Myers, F. E., P.€H.Phys. 
Neville, H. A., P.€H.Chem.€Ch.E. 
Payrow, H. G., Assoc.P.C.E 
Petrie, G. W., Asst.P.Math. 
Smail, L. L., P.Math. 

Stuart, M. C., P.M.E. 
Sutherland, Hale, P.¢H.C.E. 


Sweeney, R. J., Asst.P.M.E. 
Whitaker, M. 


D., President 
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Pennsylvania 


Blairsville 
Vale Technical Institute 
Vale, V. D., Pres. 


Cambridge Springs 
Alliance Junior College 
Kruszka, E. J., Dean 


Chester 
Thom, G. B., Sun Shipbldg. 
Dock Co. 
Clifton Heights 
Rogers, R. H. 
Cresson 
Pennsylvania Military College 


Avil, R. D., Asst.P.Phys. 
Beatty, J. a eA 
Blumberg, L., HeadofEng. 
Coggeshall, F. P., Asst.P.C.E. 
D’Avino, R. F.: Asst.P.E£.E. 
Froomkin, N. G., Asst.P.M.E. 
Martin, F. L., P.€H.C.E. 


Dillsburg 
Zerby, A. B., Ex.Sec., Hta Kappa Nu 


& Dry 


Easton 


Lafayette College 
Conover, L. J., Assoc.P.H.E. 
Crosen, R. G., Dean 
De Moyer, R., Asst.P.C.H. 
Eaton, P. B., P. 
Fernald, BE. M., P. 
King, Morland, P.4H.B.E. 
Larsen, K. a P.Phys. 
Lohr, W. S.,_ P.¢H.C.E. 
Marthinsen, da Inst.0.E. 
McLean, W. G., P.€H.Mech. 
MeMillan, E. L., P.€H.Ch.E. 
Merrick, C. M., P.Ad.E. 
Perry, Az Assoc.P.C.E. 
Plank, W. B., P.€H.Min.€Met 
Slantz, F. W., Dir. Placement,P.&H. Dr. 
Smith, F. W., Assoc.P.£.E. 


East Pittsburgh 
Westinghouse Electric Corporation 

Davis, R. H. 
Karger, D. W., Sup.Coop.Hd. 
Kleis, G., Mgr. 'Grad.Stud.Tr. 
Lobingier, G. D., Sup.,Stud.Recruit. 
McKeon, J. C., Mgr. Univ. Rel. 
Moneith, A. C., Vice-pres. 
Montgomery, 0. D., Mor.For.Stud.Tr. 
Muller, H. N., Mgr. Bad. Dept. 
Shiring, P. B., Supv.SalesTr. 
Warneke, M. J., Train.Sup. 


Eddystone 
General Steel Castings Corp. 
Sheehan, W. M., VicePres. 
Greenville 
Bessemer & Lake Erie R.R. 
Layng, F. R., V.P.éChiefEng. 
Grove City 
Grove City College 
Campbell, R. W. 


ene ge 9 C., Asst.P.Eng. 
Smock, ae ie Inst.2.E. 
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Haverford 


Haverford College 
Hetzel, T. B., Asst.P.M.E. 
Holmes, C. W., Assoc.P.M.E. 
Rittenhouse, L. H., P.Em. 
Hazeltown 


Pennsyivania State College 
Kostos, F. C., Asst.P.Eng. 
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Pennsylvania 


Miller, L. B., Co Oh.E 
——. S. C, Mor.Res., Pa. Salt Mfg. 
J. 


‘0. 
Painter, R. J., Asst.Sec.,A.8.7.M. 
Rodgers, L. M., 400 Weilesley Rd. 
Ruley, B. T., 3.K.F Ind. 
Stein, I. M., V.P., Leeds & Northrup 


Co. 
Tatnall, F. G., Baldwin-Southwark, 
Mgr. 


ry Atlantic Refining Company 


Jeannette 
Moody, A. M. G., Elliott Co. 


Houghton, W. F., Dir. 
Melivain, J. M., 


Johnstown Drexel Institute of Technology 


University of Pittsburgh at 
Anderson, C. A., P.¢H.Eng. 
Peck, G. V., Assoc.P.0.H. 
Lancaster 
Franklin & Marshall College 
Distler, T. A., Pres. 
Fry, H. M., P.¢H.Phys. 
Lansford 
—— J. L. G., Lehigh Nav. Coal 
20; 


La Plume 
Scranton-Keystone Junior College 
Oswald, C. T., Ch.Eng. 
Lewisburg 
Bucknell University 
Bell, N. R., Asst.P.H.H. 
Bueffel, B. H., Asst.P.H.E. 
Cooper, A. H., P.€H.Ch.E. 


Gardner, R. A., Assoc.P.C.E. 
Garman, W. D., Assoc.P.M.H. 
fi -C.E. 


Bachman, C. L., Inst.M.E. 
Baker, J. B., P PME 
Billings, J. H., ¢H.M.E. 


Bintzer, H. R., ieee Pint. E. 
Bowman, H. j Ae P.4H.0.E. 
Chase, E. F., Assoc.P.Chem. 
Connell, C. R., Asst.P.M.E. 
Creese, James, President 
Disque, R. C., Dean 

Dowell. Dawson, P.M.E. 
Fink, C. E., ag ae 
Fletcher, F. A., P.Ch.E. 
Giles, R. V., P.C.E 
Grosvenor, A. W., Assoc.P.M.E. 
Hanson, R. S., V.Ch. — 


oa BE. 
Repscha, A. H., P.M.E. 
K. W., Assoc.P.M.E.éDir.Ev. 


Sasin, G. S., Assoc.P.Chem. 
Schute, F. A., Inst.0.F. 
Stevens, W. P.M.E. 

Stratton, L. D., Dean; ;P.Chem, 
Twining, R. B., Inst.M.E. 
Williams, F. Hi. M.. P.Math. 
Zern, R. T., Assoc.P.H.E. 


Kelly, S. J Inst-M.B. Franklin Institute 
ndig, C. H., P.C.E. 
- Kunkle, G. M., Assoc.P.M.B. Charp, 8. 8., Res.Hngr. 


Rautenstrauch, R., Asst.P.M.E. 
Reed, J. C., "&H.M.E. 
Schuyler, W. H., Asst.P.Oh.E. 
Sha ." H. A.,, Assoc.P.Dr. 
Sims, H. D., Assoc.,P.0h.E. 
Spencer, rH L., President 


it. Vener, R. E., Asst.P.C.2. 
Media 
1.Tr. Foner, D. K., R. F. D. No. 2 
Mertztown 
Seymour, R. B., Tech.Dir., Atlas Min. 
Prod. 
Morton 


Bishop, W. W., Ind.Rel.Cons. 


Philadelphia 


angs, R., BE. G. Budd Mfg. Co. 
Blumenfeld, a, Publicker Tndustetes, 


Pa... F. J., Bell Tel. Co. 

—, H. W., Dean, Spring Garden 
nst. 

Hall, P. M., Res., Weider Mfg. Assn. 

Lewis, J. F., Consult.2ng. 
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Miller, J. B., Assoc.P.2.E. University of Pennsylvania 


Bowman, H. T., Asst.P.M.E. 

Brick, R. M., P.€H.Met. 

Chambers, Cc. a P.E.E. 

Faweett, C. D., P.H.E. 

Fry, H. P.. Pi 7.Am 
P. 


Stover, BE. F., P.€H.C.E. 
Sweeten, E. C., Asst.Placemt.Dir. 
Travis, 5 Ps E. EB. 

Warren, S. R., Jr., Assoc.P.E.E. 


Pittsburgh 


Birch, R. E., 1800 Farmers Bank Bldg. 
Chesire, E. E., Carnegie Library of 
Pittsburgh . 
Cooper, M. D., Nat’l. Coal Ass’n. 
Hibbard, S. S., Hng., Blaw-Knox Co.. 
Jewett, R. A., Dravo Corp. 
Lambie, J. S., Triangle Sch. of Dr. 
McClelland, E. H., Carnegie Library, 
Tech.Lib. 





Pennsylvania 





McKenry, Nell, Asst.Secy.Emeritus 
ASEE, Schenley Apts. 
Riker, C. R., Dist.Mgr., Morton Mfg. 


‘0. 
Scott, G. L., Tr.Dr. Gulf Oil Corp. 
Stiening, F. H., Hamburg Bros. 
Young, L. E., 423 Oliver Bldg. 


Carnegie Institute of Technology 


Bessey, W. ~ Asst.P.Phys. 
Blais ell, A. Assoc.P.M.L. 
Cleeton, ‘G. ue "Dir.H. ,. 
Conwell, W. AS Inst.C.E 
Daniels, J. M., "Ch. Adm. 
D’Appolonia, E., Asst.P.C.E. 
Doherty, R. E., President 
Evans, F. J., Asst.P.0.E 
Finzi, L. A., Assoc.P.E.E 
Gilmer, B. V. H. 

Graham, J. W., Asst.P.C.E. 
Henry, H. J. Inst.M.B. 
Johnstone, B. K., Dir.FineArts 
Jones, W. N., Director 
Laushey, L. M., Asst.P.C.E. 
Leone, W. C., Inst.M.E. 
Ludewig, J. w., Assoc.P.Met.F. 
Mavis, F. T., P.4H.C.E. 
McCullough, F. M., P.2m.C.E. 
McKee, H. L., Asst.P.Dr. 

Mehl, R. F., P.¢H.Met.L. 
Michener, W. H., Asst.P.Phys. 
Miller, E. H., In 28t.C .E. 

Miner, D. F., ’ Dir.St. a are 
Monrad, c- OR P.&H. 

Moore, R. Ce Pg fg 
Nettleton, BE. B., Assoc.P. Dr. &Des.G. 
Patterson, G. R.. Asst.P.E.E. 
Penney, G. W., P.Eng. 

Porter, G. M., ” Assoc.P.E.E. 
Pugh, E. M., P.Phys. 
Rosenbach, tk B., P.Math 
Schatz, E. R., Inst.F#.F. 

Seitz, F., P.€H.Phys. 

Smith, E. D., Provost 
Spagnuolo, J. E., Assoc.P.Arch. 
Stanton, C. B., Asst.Treas. 
Teare, B. R., P.€H.E.E. 

Van Nice, R. I., Inst.E.E. 

Ver Planck, D. W., P.€H.M.L. 
Warner, J. C., Dean,Grad.Stud. 
Willey, C. M., Inst.M.E. 
Williams, E. M., Assoc.P.E.E. 
Work, W. R., Asst.Dir. 

Wright, A., P.¢H.Engl. 


Mellon Institute of Industrial Research 


Hodge, W. W., SeniorFellow 
Weidlein, E. R., Director 


University of Pittsburgh 


Ackenheill, A. C., Assoc.P.C.E. 

Baker, H. M., Assoc.P.M.F. 

Beckwith, T. G., Asst.P.M.F. 

Black, R. M., P.€H.Min.£. 

Botset, H. G.. P.€H.Pet.F. 

Bowman, J. G., Pres.,Hon. 

Brinda, J., Inst.H.E. 

Buck, N. L., P.€H.M.E. 

Coull, Jas., P.€H.Ch.E. 

Crouch, W. G.. Assoc.P.Eng!. 

DeLeo, E. A., Inst.I.F. 

Dinker, P. De Assoc.P.C.E. 

Dyche, H. E, P.¢H.E.E. ;Dir.Grad. 
WorkInd. 

Ebert, = H., 

Edgar, R F., Pe 

Endsley, Li B., y od MR. 

Fitterer, G. R., P.dH.Met.E. 

Gorham, R. C. Assoc.P.E.E. 

Holbrook, BE. A., Dean 
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Hovey, B. K., Assoc.P.E.E. 
Lovett, W., a P.C.E. 

Lucas, R. Bor nst.B.E. 
Manifold, G. O., Assoc.P.M.E. 
McDonald, J. B., Asst.P.C.E. 
Rush, P. E., P.z.E. 

Sherrill, R. E., P.€H.Geology 


Smith, J. R., Asst.P.C.E. 

St. Peter, W. N., P.Phys. 
Turkes, W. R., P.¢4H.I.E. 
Tyler, C. M., Jr., Inst.M.E. 
Wackenhut, N. H., Asst.P.M.1. 


Scranton 
International Textbook Co. 


Baker, Sam, V.P.¢€Dean 

Dunlap, F. H. 

Scranton, W. Wy CollegeRep. 
Strohm, R. T., V.P.€Dean 

Tice, L. W., Int. Text. Co.. VicePres. 


Veen a E., Repr., International 


Textbook 
Voris, S. A., ColtegeRes. 


Sharon 
Dann, W. M., Assoc.P. 
State College 
Hummel, J. O. P., Consultant 


Pennsylvania State College 
Ambrosius, E. E., P.M.E. 
Andreassen, A. T., Asst.P.Mech. 
Armstrong, W. H., Asst.P.I.E. 


Babcock, M. M. P.LE. 
Baldwin, E. N., P.Eng. 
Breneman, J. W., P.E.Mech 
Bullinger, C. E., P.¢H.I.E 
Cox, J. E., Inst.M.E. 
Doggett, L. A., P.H.E. 
Dunean, D. C., P.Phys. 
Dunlap, L. T., Assoc. P.Math. 
Dusinberre, G. M., Prof.M.E 
Farwell, R. S., Inst.J.E. 


Fellows, R. D., en ae E. 
Forbes, A. H., Assoc.P.E.E 


Gerhardt, R. M., a Adm. €P.Arch.F. 


Gjesdahl, M. S., P.M 

Haller, G. L., D.Chem. dP 
Hammond, H. P.. Dea 
Hardenbergh, D. B., Lit? Desk: 


Hoffman, L. S. S., Asst.P.Engl. 
Holderman, K. L., Asst.Dir.Eng.Ect. 
Holt, .C. -3B., Assoc.P.E.E. 

Hummel, 3.0. F., Joe a Cons. 
Hussey, R. A.. 

Kavanagh, T. C., fe 
Kinsloe, C. L., P.Em . 
Labenski, J. J. “Asst P.Res. 


Leister, a. A C.E. 
Marin, Jos., p Meck. 
Minshall, R. E., P.Str.E 
Moore, z: H., Inst.C.2. 
Morisette, C. W., Asst.P.I.E 

wens, F. W., P.€H.Math. 
Peery, D. J., P.€H.Aero.£. 
Perez, L., P.O.B. 
Powell, A. P., Assoc.P.E.E. 
Reen, C. G., P.Eng.Ect. 
s L. S., P.C.E. 
Rice, P. X., Assoc.P.H.E. 
Richards, R. W., Inst.C.F. 
Roos, P. K., Asst.P.Mech. 
Roscoe, E. S., Asst.P.I.Z. 
Sauer, J. A., P.€H.Mech 

, H. K., P.€H.Phys 


Pennsyivania 
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Pennsylvania 
Seiler, J. N., Asst.P.Eng.Ecxt 
Shepperd, W. B., Assoc.P. 
Smith, C. J., Inst.C.Z. 
Smith, G. B., Asst.P.Dr. 
Sparks, N. R., P.€H.M.Ez. 
Stanley, R. L., Assoc.P.Hng.Res 
Stavely, E. B., P.Zz.E. 
Stiemke, R. E., P.S.H. 
Tarpley, H. I., P.EZ.Z. 
Thayer, H. R., Asst.P.Dr. 
Thomas, G. D., Asst.P.I.E. 
Van Meter, D., Asst.P.E.E. 
Vierck, R. K., ser: rae 
Villemonte, J. Asst.P.C.E. 
Walker, E: A,, ®: Ane 
Whisler, B. A., P.€H.C.E. 
White, M. W., P.Phys. 
Wischnia, H. F., Inst.B.E. 
Swarthmore 


Swarthmore College 
Carpenter, S. T., Ch.0.2Z. 
Hummel, R. L., Asst.P.C.E. 
Jenkins, H. M., Dean 
Linsenmeyer, R. F., Asst.P.C.E. 
Lister, C. A., Asst.P.H.E. 
McCrum, J. ‘D. Assoc.P.E.E. 
Morrill, B., Asst.P. 
Reaser, W. BE., P.€H.M.E. 


Villanova 

Villanova College 

Amelotti, E., Asst.P.Math. 

Auth, G. H., Assoc.P.M.E. 

Blanchard, F. J., Asst.P.Ch.E. 

Borowik, A. ., Assoc.P. 

Canan, 8. W., Asst.P.E.E. 

Clothier, J. B. Asst.P.E.E. 

Davis, D. W., "Asst.P.E.E. 

Driscoll, W. G., Asst.P.Phys.¢éMath. 
-, Assoc.P.C.E. 

C.2. 

Georgi, C. O., Inst.C.F. 
Gillan,M. J., Assoc.P.H.H. 
Gorman, W. M.,, Asst.P.M.F. 
Greyson, J. C., Asst.P.M.P. 
Haenisch, E. L., P.€H.Chem. 
Liederbach, F. J., Inst.M.E. 
Morehouse, J. S., Dean ;P.€H.M.E. 
Potter, M. B., Asst.P.C.E 
Quam, G. N., Assoc.P.Chem. 
Slavin, W. A., Assoc.P.H.E. 
Vrana, J. J., Assoc.P.M.E. 
Weis, R. P., Inst.0.H. 


Warren 
Plummer, F. L., Hammond Iron Works 


Washington and Jefferson College 
Schimmel, F. A., Assoc.P.Chem. 


Wilkes-Barre 
Bucknell University 
Hall, V. B., Assoc.P.Phys. 


Wyomissing 
Wyomissing Polytechnic Institute 


Harper, A. C., President 
Stoudt, T. G., Dean 


PUERTO RICO 
Mayaguez 


University of Puerto Rico 


Davila, A. B., Asst.P.M.E. 
Deere, D., Assoc.P.C.E 
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South Carolina 


de Pumarada, M. A. L., P.Ch.E. 


Ae ag ws a P.Ch.E. 
Folch, A., t.P.M.E. 
Inlcteld, “Wr. - ¢H. SafetyL. 
Iriarte, M., ‘Inst.B.E. 
Lebron, M. I., Inst.C.E. 
Mota, C. &., P.C.E. 


Pefia, I. R., Assoc.P.Ch.E. 
Ramirez, F. G., Assoc.P.Ch.E. ? 
Rodriguez-Arias, J. H., Assoc.P.Agrie. 


E. 
Rose, Franklin we Prof.c.E. 
Sanchez, J. H., P.C.B. 
Soler, A. C., ’P.4H.C.E. 
Stefani, L., Vice-Chancellor 
Stella, H., Asst.P.M.E. 
Villafane, O., Asst.P.M.E. 
Vivas, B. N., Inst.M.E. 
Wiewall, M., P.H.E. 


RHODE ISLAND 


Jordonville 
Alexander, N., P.Aero.E. 


Kingston 


Rhode Island State College 


Albright, J. G., P.€H.Phys. 
Bender, H. A., Assoc.P.Math. 
Billmyer, D., Assoc.P.M.E. 
Brown, R. E., P.M.E. 
Carpenter, E. i. y  apae BE. 
Collard, A. C., bin 
Crawford, ‘-. g., 


Dea 
Graves, Harold, E., ” PtH. Ch.E. 
P, E.E. 


Grove, J. F., Asst 

Hagserty, G. a aa P.Math. 
Haley, S. C., Inst.E.E. 

Hall, WwW. B., Pen eB. 

Hoye, F. Ww. P.€4H.M.E. 
Hummer, J. i Asst.P. 

Pease, E. M., P.€H.Math.éb.£. 
Schock, L . rt P.M.E. 
Stauffer, J. R. K., Assoc.P.Math. 
Stuart, H. F., Asst.P.M.E. 


Votta, F., Asst.P.Ch.E. 
Wales, R. L., DeanEmer. 


Newport 


. S. Naval School 


Houston, R. K., Assoc.P.F.F. 
Maxfield, H. A., P.€H.E#.E. 


Providence 


Brown University 


Benford, W. ag aes ‘* C.E. 


, P.Ap. Mech. 

L. T., P.C.B. 

Comi, P. J., Inst.Sur. 
Kenerson, W. H., Dean ;P.M.E. 
Kistler, P. N., P.M.E. 

Lerner, S., Asst.P.C.2. 
Tompkins, F. N., Assoc.P.E.E. i 


Warren, A. J., Inst.M.E. 4 
Watson, A. E., Em.P. I 
Weske, J. R. 


SOUTH CAROLINA 
Charleston - j 


Hartman, W. T., 14 Legaré St. 


The Citadel 


Anderson, John, P.C.F. 
Frank, A. L., Inst.C.F. 








South Carolina 


Haynes, H. G., Assoc.P.C.E. 
Hutto, G. J., Asst.P.C.E. 
Kessler, R. A., Inst.C.E. 
Key, J. C., Asst.P.C.H. 
LeTellier, L. S., Dean ;P.C.E 
Middleton, L. B., Inst. 
Murray, J. W., Inst.0.2. 
Myers, J. C., Asst.P.C.B. 
Williams, B. B., Asst.P.C.E. 


Clemson College 


Clemson Agricultural College 
Carter, C. W., Inst.Dr. 
Clarke, E. L., P.¢H.C.E. 
Curtis, D. D., P.€4H.Mech.€Hyd. 


Glenn, H. E., Assoc.P.C.E 
Glenn, J. D. Asst.P.C.E. 
Hughes, D. G., Inst.Dr. 
Jones, C. R., Inst.M.E. 
Jones, M. W., Inst.H.E. 
Lewis, A. D., Assoc.P.M.E. 


Sams, J. H., Vice-Dean 
Shigley, J. E., Jt Draw. 
Tingley, * ye E.E. 
Trively, I. A., » Liao P.C.E. 


Columbia 


University of South Carolina 
Henderson, E. M., Adj.P.C.E. 
Jennings, T. S., Inst.Dr. 
Lesesne, C. H., Adj.P.H. 
Lindau, J. W., P.M.EZ. 
Litman, S., Assoc.P.E.E. 
Maxey, R. Be gues ce 
MeMillan, ~s Inst.0.E. 
McRight, R. Aare 
Patterson, We i , Adj. P.Dr. 
Sumwalt, R. L., ‘Dean 


" SOUTH DAKOTA 


Brookings 


South Dakota State College 


Amidon, L. L., P.€H.M.B. 
Anderson, R. D., Assoc.P.Shops 


Crothers, H. M., V.P.andDean 
Gamble, W. H., P.¢€H.E.H. 
Guldemann, EB. a a Asst.P.C.E. 


Hoy, H. H.. P. Emer. 
Hunt, EB. B., Inst.H#.2. 
Johnson, E. E., P.€H.C.E. 
Storry, J. O., Inst.H.E. 


De Smet 
Purintun, T., John Wiley & Sons 


Rapid City 


South Dakota School of Mines 
Beebe, G. A., Assoc.P.0.E. 
Boyd, L. E., Asst.P.Engl. 
Cheadle, J. N., Inst.E£.E. 
Clark, E. .H.E. 

Cook, R. 5 P.4H.Phys. 

Dake, E. D., VicePres. 

Doutt, R. E., Asst.P.Math. 
Harbison, C. L., Inst.Math. 
Jacobson, G. L., Asst.P.C.E. 
Kammerman, J. O.. P.€H.E.E. 
Karsten, A., P.€H.Ch.B. 

Luker, A. G., Asst.P.Soc.Hum. 
March, G. E., P.Math. 
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Tennessee 





Osterof, G. G., P.€H.Ch. 
Palmerton, L. R., Dir.Pers. 
Rowe, C. M., P.Engl.éSvc.Sci. 
Sehilz, C. E., Asst.P.Ch.E. 
Stensaas, BE. R., P.€H.M.P. 
Swanson, E. L., Asst.P.Math. 
Tollinger, C., Assoc.P.M.E. 
Tullis, E. L., P.€H.Geol. 

Van Duzee, G. R., P.¢H.Met. 
Wells, H. H., Assoc.P.Engl.€Soc.Sci. 
Willard, J. W., Asst.P.Ohem. 
Wilson, W. B., Pres. 


TENNESSEE 


Chattanooga 
Kampmeier, R. A., 7.V.A. 


Cookeville 


Tennessee Polytechnic Institute 


Brown, J. S., Asst.P.M.E. 
Craun, H. D., Assoc.P.H.E. 
Henderson, J. M., Dir.Eng. 
Hughes, M., Assoc.P. 
Hutchinson, R. O., P.Math. 
Kinslow, R., Asst.P.G.E. 
Mattson, D. W., P.C.2. 
Miner, H. R., Asst.P.G.E 
Philpot, C. P., Assoc.P.H.E. 


Kingsport 
Eastm Corp. 





T 
Gift, W. E. 


Knoxville 
Montillon, G. H., Res.Spec., TVA 
Nagel, R. H., Sec.-Treas., Tau Beta Pi 
Woodward, S. M., Cons.Plan.Eng. 


University of Tennessee 


Aikin, H. B., Assoc.P.C.E. 
Batchellor, H. B., Assoc.P.M.EZ. 
Boarts, R. M., P.€H.Ch.E. 
Brown, R. T., Assoc.P.0.E. 
Carter, C. L., Inst.Ch.E. 
Claiborne, H. C., Inst.Ch.E. 
Cromwell, P. C., P.€H.H.E. 
Dougherty. N. W., Dean 
Emerson, H. P., P.Ind.E. 
Garber, H. J., P.Ch.H. 
Granger, A. T., P.éH.C.E. 
Guy, J. L., Asst.P.0.E. 

Hall, C. E., Inst.Dr. 

Hertel, K. L., P.€H.Phys. 
Hickox, G. H., Assoc.Dir.Erp.Sta. 
Hodges, J. C., P.Engl. 
Holdredge, BH. C., Asst.P.M.L. 
Leffell, W. O., Asst.P.E£.E. 
Lewis, J. B., Inst.#.B. 
Lindsey, E. E., Asst.P.Ch.E. 
Maxwell, R. L., Asst.P.M.E. 
Morton, R. W., P.€H.M.E. 
Riordan, F. S., Inst.Ch.E. 
Robertson, R. C.: Assoc.P.M.E. 
Seull, H. M., Assoc.P.£.E. 
Shelton, E. G., P.C.E. 
Shipley. E. D.. Assoc.P.F.E. 
Shobe, L. R., Assoc.P.0.F. 
Thomas, W., Asst.Coord. 
Tucker, J. M., P.M.E. 

Webb, A. O., Asst.P.Dr. 
Williamson, J. H.. Coord. 
Wood, A, B., P.Dr. 
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Tennessee 


—@ 


Martin 


Univ. of Tenn. Junior College 
Taylor, W. C., Jr., Asst.P.Engrg. 
Nashville 
Hutchison, A. W., Cotton States Bldg. 
Vanderbilt University 
Bonney, C. H., Assoc.P.C.E. 
Bourne, R. D., Asst.P.H.E. 
Boynton, J. B., P.€H.M.E,. 
Glenn, W. D., Assoc.P.C.E 
Graham, W. W., Assoc.P. Math. 
Jackson, N. E., Asst.P.C.E. 
Lewis, F. J., Dean 
Litkenhous, E. E., 
Lundberg, 1: 
Miser, W. L., P.€H.Ap.Math. 
Rowan, W. it, Assoc.P.C.E 
Schealer, S. R., P.4H.E.E. 
Schumann, F., PELE. 


Slack, F. G., P.GH. Phys. 
Oak Ridge 
Kroeger, H. R., Fairchild Engine ¢€ 


Airplane Co. 
McLain, S., 231 Outer Drive 
Oak Ridge National Lab. 
Miller, BE. C., Sen.Met. 
Tenn. Eastman Corp. 


Gall, W. R. 


Kroeger, H. R., Eng. 


TEXAS 


Amarillo 
Amarillo College 


DeVaney, A. F., genes. P.Eng. 
Lynn, A. J., ¢ h. En 
Riggs, L. P, Inst. Chem. ¢Eng. 


U. S. Dept. of Interior 


Pi 


Arlington 
Texas Agricultural College 


Burdett, R. W., P.€H.Eng. 
Davidson, W. W., Assoc.P. 
Decker, J. L., Asst.P.Aero.F. 
Goodwin, J. M., 

Hopper, J. S., ‘Dea 

Peterson, W. M., Kone, P.C.E. 
Scottino, P. L., Assoc.P.E. 
Smith, G. E., Assoc.P.E. 


Austin 


Svensen, C. L., Sec.-Dir., Reg. 

Eng. 

University of Texas 
Appel, R. E., Inst.0.F. 
Bacon, R. A., Asst.P.M.E. 
Barclay, L., Asst.P.C.B. 
Barton, M. V., P.AeroEk. 
Begeman, M. L., P.€H.M.E. 
Benish, A. A., Asst.P.C.2. 
Benson, L. R., Assoc.P.M.E. 
Brooks, F. E., Assoc.P.H.E. 
Carter, W. J., Asst.P.M.E. 
Clarke, E., P.L.E. 
Conklin, W. T., Inst.Engl. 
Cory, A. M., Inst.Engl. 
Cosens, K. W., Asst.P.C.E. 
Crowder, C. D., Inst.Arch.E. 


Prof. 
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Cunningham, W. A., P.Ch.E£. 
Dawson, R. F., Assoc.P.C.E. 
Dornberger, W. bs y pewceen 
Doughtie, V. L., P.M.E. 
Duesterhoeft, W. C., Inst.Z.E. 
Eekharat, J., P.M.E. 

Felgar, R. P., ‘Asst.P.Mech. 
Ferguson, P. M., P.4H.C.E. 
Finch, S. P., P.O.E 


peice ga R., Asst.P.Mech. 
Guillard, "Asst.P.C.E. 
Hainey, ML” F., Inst.Dr. 
Helwig, W. F.. Assoc.P.H.E. 
Hudson, W. R., Asst.toDean 
Kent, H. L., Assoc.P.M.E. 
Kreisle, L. F., Inst.M.E. 
Krezdorn, R. R., Asst.P.F£.E. 
Lenhart, J., Asst.P.Dr. 
McClung, . D., Asst.P.Dr. 
McCrocklin, A. J., Asst.P.H.E. 
McFarland, J. D., Assoc.P.Dr. 
McGuire, N. C., Asst.P.Dr. 
McLaurin, Banks, P.C.E. 
MeMath, H. L., Dir.Arch. 
MeNeill, W. H., P.€H.Pet.k. 
Moore, W. L., Assoc.P.C.E. 
Morgan, C. W., Asst.P.C.H. 
Oliphant, J. B., * Asst. P.M.E. 
Pollard, J. J., 'P.éH.Arch.B. 
Power, H. H., P.€H.Pet.F. 
Ripperger, BE. A., Asst.P.Mech. 
Rowe, C. E., Asst.D.;P.Dr. 
Scanlon, J. A., Asst.P.M.E. 
Shallene, W. a ae 
Short, B. E., 

Slonneger, R. PO. vnst. Mech.E. 
Smith, Wa Inst.E.E. 
Smith; W. P., Inst.E.E. 
Straiton, A. W., Assoc.P.2.E. 
Spriegel, W. R., P.Mgmt. 
Teasdale, A. — Asst.P.E.E. 
Thompson, J. , Assoc.P.C.E. 
Thompson, M. x” P.dH.Aero.F. 
Treat. B. F.. Assoc.P.M.E. 
Van Berg, C. F., Asst.P.C.E. 
Van Winkle, M., Assoc.P.Ch.E. 
Walter, J. A., Asst.P.Engl. 
Wilks, I. E., Inst.Mech. 
Young, D., P.Mech. 


College Station 


A. & M. College of Texas 


Andrews, D. K., Res.Asst. 

Barlow. H. W., Dean 

Baty, B., Assoc.P.C.E. 

Benson, F. J., P.C.E. 

Berryman, L. G., Assoc.P.M.E. 
P.Ch.E. 


Bishop. F. F., 
Bots, -C..D., Asst.P.Man.E. 
C., Pres. 


Bolton, F. 

Brock, G. H.. Assoc.P.Dr. 
Burgess, A. R., P.M.E. 

Caddess, J. H., Asst.P.M.E. 
Carlson, D. E., Assoc.P.Mgmt.£. 
CoVan, J., Assoc.P.Mgm.H. 
Covington, W. R., Asst.P.M.F. 
Craig, R. N., ‘Asst.P.Ag.E. 
Crawford, C. W., P.¢H.M.E. 
Dillingham, | oe C., P.ZE.E. 
Faires, V H.Mgmt.F. 
Farrar, G. 7 ‘Asst.P.Oh. #. 
Files, C. W., "Asst.P.M.E. 
Flanagan, L. E., Inst.Aero.B. 
Fouraker, L. Assoc.P.E.E. 
Gallaway, B. M.. Asst.P.C.E. 
Gilchrist, Gibb, President 








Texas 





























































Grandi, L. L., Assoc.P.E.E. 

Grasshoff, L. H., Asst.P.2.E. 

Hardaway, B. A., Inst. Dr. 

Haupt, L. Se P_E 

Hobgood, P rf ssoe. P: Ag.F. 

Holcomb, R.’ P.Str.£. 

Horsley, W. Mis Dir. + eamaeed 

Fa M. C., P.dH.k. 

Jakkula, A. A., Dir-Res Found. 
E 


Jarvi, R. V., Asst.P. 

Jones, F. R., P.€H.Ag.E. 

a a i T. R., Grad.Asst.C.F. 
Leahy, J. F., Dir.CottonRes.Inst. 
Lindsay, J. D., P.¢H. Ch... 
Long, . BE. P.L.E 


Lynch, S. A., P.€H. Geol. 
Markle, BD. W., P.E.E 

Mason, P. M., Inst. Dr. 
McGuire, J. G., P.Dr. 

Melloh, A. W., ViceDir. 
Miles, H. J., P.C.E. 

Mullins, B. F. K., Assoc.P.Dr. 
Munson, T. A., P.Hyd.E. 
Oliver, J. P., Assoc.P.Dr. 

Orr, J. A., P.O.B. 

Patrick, R. L., Asst.P.Ag.E. 
Peurifoy, R. L., P.C.H. 

Potter, J. G., P.€H.Phys 
Ransdell, CC. #., ‘4s000PDr. 
Rode, N. ee 

Rowland, W. G., ‘Asst.P.C.E. 


by 


Sandstedt, C. E., P.C.E. 
Silbey, O. W., P.H.Phys. 
Smith, E. G. P.Phys. 


Street, W. E., P.€H.Draw 
Thompson, oe oe Assoc.P.M.E. 
Thompson, L. P., P.M.B. 
Torgersen, W., Assoc.P.Mgm.E. 
Truettner, W. I., P.M.B. 
Vance, Harold, P.¢€H.Pet.E. 
Ward, R. P., Asst.toDean 
Williams, E. L., Dir.Ect. 
Wingren, R. M., P.M.F. 
Wright, S. R., P.€H.C.F. 
Wykes, S. A., Assoc.P.Mgmt.F. 


Commerce 


East Texas State Teachers College 
Keaton, L. D., P.I.Ed. 


Dallas 


Southern Methodist University 


Bartel, H. H., Inst.C.E. 
Besio, C. A., Asst.P.M.E. 
Biesele, R. L., P.4H.E.E. 
Finlay, W. W., Lec.M.E. 
Flath, E. H., Dean 
Grissom, J., Inst.E.E. 
Harrison, E. M., Assoc.P. 
Lacy, J. W., Asst.P.M.E. 
Matson, R. M., P.¢H.M.E. 
O’Brien, E. J., Assoc.P.E.E. 
Patterson, S., Supt.Bldg.Gr. 
Santry, I. W., Assoc.P.C.F. 
Shumaker, Cc H., P.M.2. 
Smith, H. J., Asst.P.E.F. 
Tatum, F. W., Assoc.P.F.F. 
Thompson, Sophns, P.C.E. 
Wilkes, J. W., Inst.M.F. mh 


El Paso 


Texas College of M. & M. 
Barnes, T. G.. Assoc.P.Phys. 
Coleman, R. M., Asst.P.Eng. 
Decker, F. A., P.dH. E.F. 
McDill, W. Asst.P.Eng. 
Thomas, E. , Dean 
Wiggins, D. x. Pres, 
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Fort Worth 
O’Fiel, C. G., C.A.A. 


Freeport 


Dow Chemical Co. 
. Medlin, J. W. 


Houston 


Kemler, E. Southwest Res. Inst. 
Wise, E. M., Noe Co. 


Rice Institute 


Cameron, H., Asst.P.M.E.,DeanStudents 
Chapman, A. J., Inst.M.E. 
Doggett, J., Inst.M.E. 
Hartsook, A. J., P.€Ch.E. 
Marsh, M. R., Inst.C.E. 
McEnany, moe V., Asst.P.E.E. 
Ryon, L. B., P. €H.0.E. 

Sims, J. R., Asst. ¢ C.E. 
Waters, J. ‘S: E.E. 

Webb, D. A., ibe 
Wischmeyer, C. R., Asst.P.E.E. 
Wyatt, E. M., Inst.Dr. 


University of Houston 


Dicks, R. S., Assoc.P.Ch.E. 
Green, HE. L., Assoc.P.Engrg. 


Kerrville 


Schreiner Institute 
Hammond, T. M., H.Eng.¢Phys. 


Kilgore 
Kilgore College 


Canterbury, S. L., Dean 
Pollick, H. J., Inst.Bng. 


Kingsville 
College of Arts and Industries 


Dean, J. E. 

Dotterweich, F. H., H.Eng. 
Hilbrich, A. P., Inst. 
Korges, B., Asst.P. 

Makens, R. F., P.Chem. 
Mooney, C. V., Assoc.P.Eng. 


Longview 
LeTourneau Tech. Inst. of Texas 
Brooking, W. J., Dean 


Lubbock 
Texas Technological College 


Adams, O. V., Dean;P.C.E. 
Atkinson, M. B., Asst.P.JI.E. 
Bullen, - V., P.€H.#.E. 
Dodge, EB. H., Asst.P.0.E. 
Ducker, W. L., P.Pet.E. 
Hardgrave, J. C., Assoc.P.M.E. 
Jenkins, W. L., Inst.Dr. 
Jones, E. N., Vice-Pres. 
McRee, F. Fi P.C.E. 

Miles, "M., Inst. Engl. 
Murdough, J. H., P.&H.0.E. 
Penick, J. M., Ames. P.I.E. 
Perryman, C. C., ah ¢€Dr. 
Powers, L. J., PE 

Smith, M. J.. P.E.E. 

Sparks, F. w., P.Math. 

St. Clair, O. 'A., P.&H.I.E. 
Stenis, T. B.. Asst.P.B.E. 
Whetstone, G. A., Assoc.P.C.E. 
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New Braunfels 
Giesecke, F. E. 
Pampas 
Vail, R. P., Cabot Shops, Ine. 
Prairie View 
Prairie View University 
Wilson, C. L., Dir.Mech.Arts 
San Antonio 
Sawyer, C. N. 
Southwest Research Institute 
Balleisen, C. E., Res.Engr. 
Stephenville 


John Tarleton College 
Doremus, H. C., H.Eng 
Gardner, J. E., P.Dr. 
Howell, E. J., "Pres. 

Leach, H. W., P.Eny. 
Tarleton Station 


John Tarleton College 
Herrington, J. D., Asst.P.Arch. 
Texas City 
Emery, D. L., Pan. Am. Corp. 


UTAH 
Logan 


Utah Agriculutral College 
Christiansen, J. E., Dean 
Coulam, J., H.Wood.\W. 
Kepner, H. R.. P.C.h. 

Sharp, J. C., Pull. $irCondit. 
Summers, L. P., Inst.ero. 
Ogden 

Weber College 

Stevenson, M. L.. Dean 


Salt Lake City 
Adams, T. C., 242 S. 12th St. B. 
University of Utah 


Baker, R. D., P.M.E. 
Bullough, B. ie ny % M.R. 
Carter, H. S., YB. 


Christiansen, ao ‘o P.€H.Cn.E, 
Cope, W. J., P.4H.M.E. 
eg 8 PAHO FE 
Harris, L. D., Assoc.P.E.E. 
Haycock, oO. om P.F.LE. 

Hull, R. H., Assoc.P.L.P. 
Kesler, M. S., Inst.C.k. 
Lewis, R. S., P.Min.Emeritus 
Littlefield, G., Assoc.P.C.L. 
Sloane, R. fi Assoe.P.C.E. 
Taylor, A. L., 


Dea 
Van Valkenburg, ve ee Asst.P.E.F. 


Wood, N. E., Inst.c 
Wylie, C. RB. Fae. Math. 


VERMONT 


Burlington 


University of Vermont 


Buchanan, R. O., Assoc.P.H.E. 
Bullard, J. A., P.€H.Mech.éMath. 





Virginia 


McKee, E. R., 

Millington, H. & "asst.P.Math. 
Puffer, i Aig P.O.E. 

Root, 3. A., Inst.C.E. 

Shorey, L. F., Asst.P.E.E. 
Smith, H. M., "Asst.P.E.E. 
Tuthill, A. F., Asst.P.M.E. 


Northfield 


Norwich University 
Bergethon, O. M., Inst.M.E. 
Dix, L. E., P.Ma th. 
Dodge, H. L., Pres. 
Emerson, W. D., P.4H.M.E. 
Mara, H. W., Assoe.P-Dr. &éMath. 
Snader, D. Li ¢€H.C.E 
toa M. B. 


Thomson, S 
Springfield 
Lucarini, G. B., Lovejoy Tool Co. 


VIRGINIA 

Alexandria 
Hunt, L. W. 

Arlington 
Price, R. C., 4819 2nd Rd. N. 

Blacksburg 

Virginia Py ye Institute 

Barnes G. C., P.H#.E. 


Beck, W. M., lost. Eng. 

Begg, R. B. H., P.C.B. 

Bock, A. E.. Asst.P.M.E. 

Castleman, J. R., P.¢Act.H.Dr. 

Converse, H. Cc. Asst.Libr. 

Cooper, B. N., P.€H.Geol. ‘ 

Dent, J. B., Assoc.P.Dr. 

VWisher, R. A.. Assoc.P.Ch.E. 

Foster, C. A. B., Assoc.P. 

Hainer, | Fa ‘Assoc. P.Ind.E. 

Hammer, z. L., Asst.P.C.E. 

Hatcher, T. W., P.Math. 

Ireson, W. G., Act.P.I.EZ. 

Jones, J. B., P.€H.M.E. 

Lee, Claudius, P.Z.EZ. 

Long, C. H., Asst.P.M.E. 

McKenna, J. V., Asst.P.Ind.E. 

Moore, T. E., Inst.Graph. 

Morris, F. C.. Asst.P.C.E. 

Murphy, N. F., Res.P.Ch.E. 

Murray, W. A., a z. 

Norris, E. B., Dea 

oO’ Shaugnessy, lain P.éH.Mech. 

Phillips, S. A., Inst.M.E. 

Pletta, D. H., P.€H.App.Mech. 

Poulton, J. F., Assoc.P.Arch. 

Rives, J. A., Assoc.P.8.E. 

Thomas, J. V., Assoc.P.Ind.E. 

Thompson, D., Asst.P.Ch.E. 

Trent, C. E., Assoc.P.M.E. ; 

Vilbrandt, F. C., P.€H.Ch.E. i 
hite, H. V., P.¢€H.Met. 

Whittemore, J. WBF. - Cer.E. ;Assoc.D. 

Widener, B. M., PB 

Wood, H. L., Ins rae BE. 

Wright, R. ‘e Assoc.P.2.E. 


Bluefield 
Junior College 
McCoy, J. E., P.€H.Chem. ;Reg. 


Institute of Textile Technology 


Coleman, G. H., Dean 
Delaney, Ward, President 
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Virginia 





Charlottesville 


University of Virginia 


Aylor, M. W., Asst.P.Math. 
Brown, F. L., P.Phys. 
Carter, G. K., Assoc.P.E.E. 
Gildea, R. s L., Assoc.P.0.E. 
Hubbard, M., P.Ch.E. 
Kinnier, He L., Act.P.C.E. 
Lewis, I. M., Inst.M.E. 

May, J. E., Asst.P.M.E. 
McClintock, E. C., Assoc.P.Eng. 
Miller, J. S., P.E.E. 

Quarles, <? R., P.H.E. 

n Lec.Math. 
Sauder, J. x Inst.Dr. 
Updike, O. ioe Assoc.P.Ch.E. 
Vaughan, J. L., P.Engl. 
Williams, BE. M., Lec.Eng. 


Hampton 
Gossard, M. L., Str.#., NACA 


Hampton Institute 


Grant, D. H., Inst. 
Livas, H. L., Assoc.P.Dr. 
Pinkerton, R. M., Aero. 


Laurel Fork 
Branscome, G. B. 


Lexington 


Virginia Military Institute 


Bryne, W. E., P.Math. 
Fuller, J. ae P.. P.€H.His. 
German, L .. P.Chem. 

Heflin, S. M., P. ryt Phys. 
Jamison, J. §., P.B.E. 
Purdie, K. S., Assoc.P.Math. 
Read, i. M., P.E ngl. 
Trinkle, a. s., P.M.E. 


Lynchburg 
Ferguson, J. L., Glamorgan Pipe & 
Foundry Co. 
Newport News 
Thomas D. B. Ship. & Dry Dock Co., 
I.Appr.School. 


Norfolk 


Virginia Polytechnic Institute 


Foster, C. A. e" Assoc.P. 


Wet, 1. W. c, Naas P.Chem. 

Web 

White, E. PH. Eng. 
Petersburg 


Virginia State College 


Davis, G. W., Dir. 


Roanoke 
Edwards, J. C., Amer. Vis. Corp. 
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Cross, E. F., Head. Engrg. 

Crosen, R. G., Dean; Chemistry 
Crothers, H. M., V. P. and Dean; Elec. 
Cudworth, J. R., Dean; Mineral Tech. 
Cullimore. A. R., President; Civil struc. 
Cummings, H. N., Vice Pres.; Civil 
Curtis, H. A.. Dean; Chemical 

Dace, F. E., Dean; Electrical 

Dade, H. F., Asst. to Dean 

Daggett, P. H., Dean; Electrical 
Dake, EB. D., V. Pres. ; Civil 

Damm, J. A., Asst. Dean; Math. 
Dana, H. J., Director 

Daniels, J. M., Chairman, Admissions 
Daugherty, V. R., Asst. Dir. 

Davies, C. B., Sec. A. 8. M. £ 
Davis, G. W., Director; Shop 

Davis, H. L., Vocational Director 
Davis, H. N., President ; Mechanical 
Davis, J. H., "Act. Pres. ; Mechanical 
Davis, R. P., Act. Dean; Civil; Struc. 
Davis, S. J. 

Dawson, F. M., Dean; Civil, hydraulics 








ADQDQQQDOQDQOQOQOODODD Dy lly ay ey ey yey yay eyes ey ey ey res aes ae ey est aed beet beet aed eet ed et beet ed eet fees erst erst pees Pee Peet pees Peet fey PS] ded peed sf effet feed ee ee fee bee beh ed bee eh oh a be be 





lec. 


ruc. 








OCCUPATIONAL DISTRIBUTION OF MEMBERSHIP 303 


Deesz, L. A., Dean; Electrical 
Delaney, W., President 
Derwin, J. V. 
DeWitt, C. Cc. Dir. Eng. Exp. St. 
Deyo, D. E., Director 
Dickinson, J. L., Aeronautics 
Dillman, G. C., President 
Disque, R. C., Dean; Hlectrical 
Distler, T. A., President 
Dodge, H. L., President ; Physics 
Doherty, R. E., Pre ident; Hlectrical 
Dolve, me M., Dean; Mechanical 
Donnell, gt Vice Pres.; Civil 
peoenen it -G, Head ; Civil 
Dotterweich, a Pet. ¢& Nat. Gas 
Dougherty, N vil 
Douglas, C. “hak? Civil 
Downing, K.. _ aes Civil, trans. 
Dreher, G. K., Hz. Dir. 
Duckering, W. E., Dean; Civil, struc. 
Dudley, Editor; Electrical 
Dudley, Ss. W., Dean; Mechanical 
Duggan, L. F., Regristar 
Dunkle, R. W., President 
Dunlop, J. A., Dean 
Durland, M. A., Asst. Dean; Mach. des. 
Dutton, D. ig See 
., Dea 
Dean; Mechanical 
Easton, ‘DB. C., Asst. Dean; saseertont 
Rbert, C. H., Ir., Placement Dir 
Le ec Te Dean; Civil 

le President ; Civil 
Eitingnen” Mark, President 
Emerson, C. L., Vice President 
Emerson, L. A., Asst. Dean; Ind. Fd. 
Eng, S. A., Director 
mecca’, ye Rector; Structural 
Eager, & . L., Dean; Civil ; Bees. é Mat. 
Ernst, a Dean ; Chem. Engrg. 

ES W., Dean: Electrical 

Eskew, R. E., ‘Asst. Dir. Ev. Sch. 
Euker, E. 
Evans, J. C., Director; Power 
dvans, W. ie Asst. to Dean 
Eyrolles, M. 
Faig, J. T., President; Mech. heat power 
Fair, G. M., Dean; Sanitary 
Farrell, F. D., President 
Farris, M. E., Dean; Mech. mach. design 
Farrisee, W. J., Dean 
Feiker, F. M., Dean; Economics 
Fetherstonhaugh, E. P., Dean; Electrical 
Pinch, K., Civil 
Fisher, D. A.. Asst. Dean 
Fisher, James, Dean; Mining 
Fitch, A. E., Asst. Dean; Architecture 
Flanders, M, M., ‘Dean; Electrical 
Flath, EB. H., Dean; Electrical 
Flinsch, H. N., Assoc. Dean; Civil 
FlorCruz, P. R. 
Focke, T. M., Dean Em. 
Fogel, C. M., Asst. Dean 
Fonseca, C. 8., Director 
Foster, C. L., Vice-President 
Freund, C. J., Dean; Mechanical 
Frigon, A., President 
Furman F. D., Dean; Mech. mach. design 
Gallalee, J. M., President 
Galvin, G. M., Director 
Gatje, G. H., Supt. Schools 
yt ap H., Asst. to Dean 
Gault, E., "Dean; Mathematics 
Gaum, co G.. Mechanical 
Gaylord, - N., Asst. Dean; Civil 
Gerardi, J., Asst. Dean; Drawing 
Gerhart, P. 
Gerhardt, R. M, Dean; Arch. Eng. 
Gerszonowiez, S 
Giannini, ic. ” Director ; Mechanical 
Gibbs, R. Ms, Dean 


Gilbert, M. L., Asst. Chm. 

Gilchrist, Gibb, President ; Civi 
Gilmour, W. A., Coord. ; Math: Civil 
Gleeson, G. W., Dean; Chemicat Eng. 
Glennan, T. K., President 

Goetz, = 3 W., Director 

Gorder, L. O., Director 


Gough, A. C., Dir.; Mech., mach. design 
Jowdy, R. C.. Ph ysics 

Grae e, = @., oe 

Graham, J. H, Dean ; Min. Tech., metall. 
Green, R. M., Dean; Civil, transp. 


Rk 
Greene, A. M., Dean; Mech. heat power 
xe Dean 


Ee. ec. ; ; Mechanics 
, Coordinator 
» Mgr. Ext. Div. 
” Dean; Civil ; Sanitary 
Haller, G. L Dean; Physics 
Hammond, H. P., Dean; Civil ; Human- 
Social 
Hannum, J. *, Breve Industrial 
Harder, K. C., Science Ed. 
Harder, 0. B., ae Dir.; Mech. & Mat. 
Harper, A. Cc. President ; Mechanical 
Harrelson, J. Ww: Chancellor 
Harrington, L. G., Dean; Mech. & Mat. 
Harrison, BE. M., Coordinator 
Hartung, W. M., Vice President 
Hausmann, E., Dean Emer.; Physics 
Hazell, Wm., Assoc. Dean; Physics 
Heald, H. T., President ; Civil, structural 
Hebard, W. J., Director; Indus. Admin. 
Hechler, F. G., Director 
Hefner, R. A., Dean; Mechanical 
Heinlein, R. 1., Director 
Henderson, F. R., Dir. Veterans 
Henderson, J. M., Director; Civil 
Hendrickson, G. A., Dean; Mechanical 
Henline, H. H., Sec., A. I.E. HE. 
Hennessey, W. J., Asst. Dean 
Henninger, G. Ross, Editor, A. I. E. E. 
Henry, L. L Asst. Dean; General 
Herron, L. W., Asst to Pres. 
Hershman, J. B., Pres.; Physics 
Hibshman, N. S., Dean; Power 
Hicks, W. N., Ethics & Religion 
Hill, G. T. R. 
Hill, I. ie Director; Drawing 
Hill, J. Director 
Hillyard. L. R., Personnel Officer 
Hitchcock, E. A., Dean Emer. ; Civil, con. 
Hoadley, A., Compt.; Civil 


Hockema, F. C., Vice Pres. € Exec. ; Dean 

Hoelscher, R. ke” Assoc. Dean; Drawing 

Holbrook, E. ’ Dean; Min. Technology 

Holderman, K. Ay? Asst. Dir. Bat.; Arch. 

Holian, A. 7 Dean; Electrical 

Holland, Cc. Asst. to Dean 

Hollister, % C., Dean ; Mech. and Mat. 

Holmes, C. W., Chm. ; Mechanics 

Hopper, J. S.. Asst. to Dean ; Mechanical 

Horsch, M. J.. President 

Horsley, W. R., Director, Placement ¢ 
Pers. Rel. 

Hossier, K. G. N., Rector; Math. ; Physics 

Hotchkiss, W. O., Pres. ; Min. Tech., min. 

Houchens, J. o ’ Co-ordinator 

Houston, L. President 

Howe, E. D., by 4 Dean; Mechanical 

Howe. J. W.. Dean: Civil 

Howell, EB. J., President ; Chemical 

Howell, R. S., Director ; Mechanical 

Hubbard, N., Registrar 

Hudson, W. R., Asst. to Dean 

Hughes, G. G., Dean; Mechanical 

Hughes, F. R., Asst. Dean 

Hughes, W. L., Director. Math. f 

Hume, Alfred, Chancellor Emer.; Civil 
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Director; Aero. 
Hunter, M. A., Dean; Metallurgy 
Hutchisson, E., ” Dean; Physics 
Huydtz, L. H. M. 


nt. D.C, 


Jacobs, S. N., President 

Jagger “ E. Civil 

Janssen, A. S., Acting Dean; wo 
Jessup, we ” Field Sec., A. 8. C. #. 
Joerger, C. A. Dean; 2+ Sl oR 
Johnson, E. a; Director 

Johnson, L. V., Director 

Johnson, L. H., Dean; sam Structural 
Johnson, P. D., Ed. Ass 

Johnson, J. S., ” Asst. es Electrical 
Johnstone, B. Ke Director; Architecture 
Jones, EB. N., Vice-Pres. 

Jones, R. M., Administrator 


Jones, e N. Director ; Chemical 
Jordan, H .H, Assoc. Dean; Ns mage ee. 
Joseph, T. L., Asst. Dean; Min. Tech 
Justice, H. K.. Asst. Dean ; Mathematics 
na Sal R. O., Asst. Bus. Mor. 


Kapp, C. A Director ; Industrial 
Keating, A. "B., Pres. 
Keene, A. T.. President; English 


Kegerreis, Roy, Physician 

Keller, R., Dean Emeritus; Sanitary 
Kerekes, F., Asst. Dean; Civil 

Killian, J. R., President 

Kimball, D. 8. Dean Emer.; Mechanical 
Kimball, R. M., Asst. to Pres. 

Kimball, W. P. Dean; Civil 

Kinney, E. E., Supt. 


Kirk, F. S.. Asst. Sup.; Marine 
Kirkland, W. S., Director; General 
Klitgord, O., Director; Electrical 


Knapp, W. A.. Asst. Dean; Ctwil, struc. 

Knott, C. E., Dean; Electrical 

Knowles, A. A. 

Knudsen, H. B., Dean; Civil 

Knudson, C. ean; Chemical 

Kotcher, E., Director 

Kouwenhoven, W. B., Dean; Elec. Eng. 

Kruszka, E. J., Dean; Mechanical 

Kunesh, J. F., Dean 

LaJoy, M. H. 

Lampe, J. H., Dean; Electrical 

Landon, R. D., Dean; Civil 

Langenheim. R. L., Dean; Civil 

— A. S., Dean; Electrical, Re- 
re 

Larkin, J. D., Dean; Human.-Social 

Lassalle, L. j.. Dean; Mech. and Mat. 


Lauder, B. P., Vice- Pres. 

Laves, w.c. 

Lawrence, E. G., President 

Leahy, J. F., Director; Chemistry 
Leary, A. P., Asst. to Dean 
Leland, O. 


Leo, Bro. A.. Dean: 
Lester, O. C., fe oe Dean Emeritus ; 


Physics 
LeTellier, L. S., Dean; Civil 
Lewis, F-. Dean; Civil; Sanitary 


tS 
Lewis, W. A. Dean; Electrical 
Lindvall, F. C., Dean; Flectrical 
Lindsay, F. B.. Assit. Chief ; Math. 
Linsenmeyer, F. J., Mechanical 
Loew, E. A., Dean; Electrical, Retired 
Lohman, M. R., Vice-Dean; Industrial 
Londono J. B., Director 
Longwell, J. H., President 
Lovell, A. H., Asst. Dean; Elec., power 
Macelwane, J. B., Dean; Geophysics 
MacKenzie, D. H., Dean; Chemistry 
MacKinnon, J. C., Registrar 
Maclin, BE. S., Director; Eng. Drawing 
MacQuigg. C. E., Dean; Min. Tech. met. 
Maedel, G. Pu Supt. 
Maggi. A., 
MaKielski, z. ?P. Asst. to Dean 
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Malcolm, W. 
Marston, Anson, Dean 
Marston, G. A., Dean; 
Marteena, J. M., 
Mason, S: We 
Masson, H. 


L., Director; Civii 
Emer. 
Civil 
Dean; Mechanical 
Dean 

a 1 Asst. Dean; Chemical 
as es ‘Asst. Dir. News Ser. 


McClelland, B. E Technology Librarian 


- McCoy, J. E., ‘ie: Chemical 


MeDaniel, J. E., Director, Coop. 
Mclivaine, W. D., Director 

McKean, J. P., Director; General 
McKee, E. R., Dean; Electrical 
McKinley, J. L., Director 
McKinney, J. V., Ex. Vice President 
Medsker, L. L., Dean 


Melvin, H. W., Dean; English 
Melloh, A. W., Vice-Director 
Meikle, G. S. 


Memory, N. H., Director 

Messinger, H. C., Director, Coordination 
Metzenheim, H. it., Compt.; Elec., power 
Michelon, L. G., Tech.Ext. Dept. 


Millar, A. 5 fi Asst. Dean Emeritus; 
Drawing 
Miller, D. B., Asst. D.; Industrial 


Miller, D. W., Ex. See. 


Miller, J. M., Lecturer; Extension 

Miller, L. G., Dean; Mechanical 

Miner, D. F., Director ; Electrical 

Minkler, . L., Asst. Director; Place- 
ment 

Mitchell, Louis, Dean; Civil, hydraulics 

Mitchell, W. L.; Dean; Mechanical 

Mohn, P, E., Dean; Mechanical 

Montanna, R. E., Director ; Chemical 


Moore, H., Soe. ss Eng. 

Moore, R. K., Dir. 

Morehouse, J. $s. Dean; Mechanical 
Moreland, RB. L., Eve. v. P.; Electrical 
Morey, C. W., President ; Civil, structural 
Morey, L. Ge Vice Pres. 

Morgan, M. G., Asst. Dean; Electrical 
Morgen, R. A., Director ; Chemical 
Moseley, C. C., President 

al J. H., Law; Economics 


Nagel, “Big Sec. -Treas. ; T. BP. 

Nance, E. C. 

ae P. B., Dean; General 

Nethken, H. oy Acting Dean 

Neuffer, .. Dean; Industrial 

Newman, A. B., Dean; Chemical 

ee, C. V., Aset. ’Commr. 
Nightingale. W. E., Director 

Noffke, F. EB. 

Noffsinger, J. S., Director 

Noren, O. B., Asst. Coord. 

Norris, E. B., Dean 

Nudd, W. E., Registrar; Eng. Drawing 


O’Brien, F. R., Director 

O’Brien, M. P.. Dean; Mechanical 

O’Connor, G. R., Head; Naval Arch. € 
Marine Eng. 

Olmsted, C. T., Asst. Dean; Mechanical 

Olney, R.. Sec.-Treas. ; Agriculture 

O'Meara. S. R., Dean; Economics 

Oncken, W., Director 

Orr, W. L., Asst. Dean 

Orrego, P. L., Director 

O’Shaughnessy, Louis, Director ; 

Oswald, C. T., Chairman 

Owen, W. S., Dean; Naval Arch. 

Pabst, W.., Principal ; Electrical 

Painter, R. J., Asst. Sec., A. 8. T. M. 

Palmer, S. G.. Dea» 

Panlener, R. J., Director, Ind. Relations 

Panuska, F. C., Asst. Prin.; Eng. Draw- 


ing 
Paré, B. G., Asst. Dean 
Parker, B. H., President; Min. Tech. 
Parks, F. C., Vice Pres. 


Math. 
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Parsons, A. B., Secretary, AJ.M. & M.E. 
Partlo, F. L., Dean; Physics 

Patterson, he L., Dean; Electrical 
Pattison, R., Mech. & Mat. 

Pearson, J. R., Assoc. Dean; Mach. Des. 
Peebles, J. C., Dean; Mechanical 
Pegado, H., Director 

Pegram, G. B., Dean; Physics 
Pender, Harold, Dean; Electrical 
Pereira, O. M., Rector 

Perry, Cc. Cc. Dean; Human-Social 


Perry, W. H., Economics 

Person, H. T., Dean 

Pettyjohn, E. S., Director; Chemical 
Pierce, S. H., Asst. Dean; "Drawing 
Pillet, F. F., Head; Civil 

Pillon, R. Aa Ind. Coord. 

Pippard, A. j. 8. 

Potter, A. A., Dean; Mech., heat power 
Potter, J. H., Asst. D.; ; Mechanical 


Powers, M. Ts Director 

Powers, M. Ww. Director 

Pratt, Charles, Sec. Bd. Trustees 

Preisman, A., V. P.; Electrical 

Prentice, D. B., Pres. Emer.; Director; 
Economics 

Price, F. B., Asst. D.; Agriculture 


Pugsley, ip ra Dean; Civil 
Radcliffe, J. G., Vice ’Pres. 
Ratzburg, P. D., President 


Raudenbush, Cc. Dean 
Ravitz, S. F., Director; Met. 
Reid, C. T., Asst. to Pres. ; Aero. 
Rettaliata, J. T., Dean; Mechanical 
Rew, Irwin. Trustee 
Reyes, H., Dean 
Reza, F. 
Richmond, A. P.. Asst. to Sec. A.S8.C.H. 
a K. W., Director ; Mechanical 
. J., Asst. Ind. Coord. 

Rictotke, “R. H., Pres.; Electrical 

e R., Director; Electrical 
Risteen, W.. Director: Mechanical 
Ritter, Me C., Director 
Robbins, P. H., Dir. Civ. Tr., Civil 
Robert, J. M., Dean; Mech., mach. design 
Roberts, Milnor, Dean; mini ng 
Roberts, R. C., Dean 
Roberts, W. H., Adm. Asst. 
Robertson, A., Dean; Mechanical 
Robinson, M. B., Dean; Indus.; Mech. 
Robinson, S. M., Administrator 
Rocha, M. da. Director 
Rodes, H. P., Asst. Dir. 
Roever, F. upt. 
Rogers, H. s., ” Pres.: Civil hydraulics 
Rohrman, F. ‘A., Director ; Chemistry 
Rose, L. A., Editor 
Rosselot, G. A., Director; Physics 
Rouillion, L. H., Director 
Rountree, H. C., Director Ect. 
Rovelstad, H., Act. Dir 
Rowe, C. E., Asst. Dean; Drawing 
Rowley, F. B., Director; Mechanical 


oys, F. W., Dean; Mechanical 

Roza, E. W., Director 

Ruggles, E. W., Director 

Ruiz, V. V., Director 

Russell, C., Director 

Sams, J. wy Vice Dean; Mechanical 
Savant, D. P., Dean; Electrical, power 


Saville, Thorndike, Dean; Oivil ; Sanitary 
Sawyer, C. N., Colonel 

Schilling, E. W., Dean; Electrical 
Schimmel. F. A., Chairman 

Schlick. W. J., Asst. Dir.: Research 
Schmidt, H. P., Dir. of Res. 

Schoenherr, K. E., Dean; Naval Arch. 
Schoonover, R. H., Asst. Dean ; Mechanics 
Schubmehl, R. J., Asst. Dean; Mechanics 
Schureman, L. R., Field Rep 





Schwab, A. T., Asst. to Dean 
a R. A., Dean; Mech.; Mech. & 
at. : 
Seeley. L. E., Dean; Mechanical 
Sen, T. C., Principal 
Sessums, R. T., Dean; Civil 
Seulberger, F. E., Dean of Students 
Sexton, F. H., President ; Mineral Tech. 
Seymour, R. B., Director; Chemica 
Shepherd, M. L., Asst. Dir.; Industrial 
Sherman, — R., Asst. Chief 
Sherwood, T. K., Dep. Dean ; Chemical 
Shumway, W., Dean 
Slantz, F. Ww. Head, Drawing; Dir. of 
Placemt. 
Slaymaker, R. R., Dean; Machine Des. 
Sloan, R. D., Dean; Power 
Smetana, 1 Dean; Civil 
Smith, C. E., Electrical 
Smith, D. E., Sec.-Treas. Alumni 
Smith, E. D., Provost; Human.-Soc. 
G. H., Asst. to Dean; Electrical 
J. F. D., Dean; Mechanical 
Smith, L. F., Ch. Ed. Research 
R. E., Head, Ext. Center 
Smith, R. H., President; Aero. 
Smith, A P., Dean; Electrical 


Smith, S., Asst. Dean; Civil 
Sobey, Aibest President ; Jndustriat 
Sorensen, B. P. Presiden 


Spacie, E. G., Poe ony Math. 
Spahr R. H., Director 

Spears, S. M., Dean; Civil 
Speer, G. S., Director 


Spencer, H. ies Pres.; Mechanical 
Spilhaus, A. F. 

Stanton, C. B., Asst. Treas. 
Stapley, E. R., Dean; Sanitary 
Starnes, D. E., C Grad, Tr. 


Stefani, L., Vice. +; ate ; Heat Power 
Steinberg, ’s. S., Dean : Civil, highways 
Stephans, C. H., Chm 
Sterling, G. R., — H-S. Saatiee 
Stewart, L. oO. Acting D.; Civi 
Stocker, G. P., Dean Retired ; Ctvil 
Stott, A. R., Dean, Aero. 
Stoudt, T. G., Dean 
Stout, L. E., Dean 
Stratton, L. D., Dean; Chemistry 
Streubel, E. J.. Dean and Registrar 
Strickland, J. D., Registrar 
Strohm,.R. T., Dean; Mechanical, refrig. 
Strong, H. m” Personnel 
Strong, T. F., Assoc. Dean ; Phys. 
Sullivan, G. L., Dean; Mech. ; Indus. 
Summers, R. E., Dean ; Mechanical 
coment, R. L.. Dean: Civil 
— . Sy Dist. Rep. 
rx Asst, D.; “gare Pub. Rel. 
B C Asst. Pl. Dir. 
Swesten, & L., Dean; Mechanical’ 
Tan, V. A., “Dean 
Tappan, F. G., Director; Elec. power 
Taylor, + L., Electrical 


Taylor,:E. J., Dean; Heat Power 
Taylor, Ww. A. Director; Architecture 
Teeter, T. A., 

Tenney, E. vs 7. English 
Terman, F. E., Dean; Electrical 


Terrell, D. V., Dean ; Civil 

Theakston. H. R.. Head; Drawing 
Thomas, EB. M., Nean: Min. Tech. 
Thomas, M. A., Dean 

Thomas, baby Asst. Coord. 

Thomen. J. 

Thomson, nr rs Pres.; Min. Tech. 
Thorogood, B. K., Director: Mechanical 
Thresher, B. A., Economics 

Tolman, C.. Dean; Grad. 

Towle, N. Le Dean; Electrical 
Townsend, L., Dtrector; Mechanical 








Townsend, E. J., Head, Engrg. Adm. 
Trent, C. E., Manager; LHiectrical 
Trezise, F. W., sane: Civil 

Triana, A Dea 

Turnbull, W. D. eo Dean 
Turneaure, yr. E., Dean Emer.; Civil 
Turner, A. S., Dean; Civil 

Turner, BE. O., Dean; Civil 

Fhe’ age ar C, 

Tutt, C. L., Asst. Dir. ; Mechanical 
Tyler, G. ie General Eng. 

Tyrrell, C. c; Director ; Mechanical 
Urzaiz, L., President 

Vaccaro, M., Student Couns. 

Vale, V. D..’ President 

Valley, J. R., Asst. Dean; Psych. 

Van Ee Poel P. 

Van Houten, R. W., Dean; Civil 

Van Leer, B. R., President ; Civil 

Van Pelt. J. R., Asst. Dir.; Min., geoloqu 
Van Wyck, P. S., President ; Mechanical 
Van Wye, R. A., Coordination 
Vaughan, L. L., Director; Mechanical 
Vaughn, K. W., Guidance & Tests 
Vera, S. E., Dean; Civil 

Vick, A. T., "Asst. Prin. 

Vivian, R. E., Dean; Chemical 
Waite,-R. A., Dean 

Wales, R. L., Dean; Mechanical 
Walters, Raymond, ’President ; ; English 
Walther, C. H. Asst. D.; Civil 
Wandmacher, C., Dir.; Structural 
Ward, R. P., "Asst. to Dean; Electrical 
Wareing, J. F., Commdr.; Industrial 
Warner, J. C., Dean; Chemistry 
Watson, C. E., Ind. Relations 

Watson, W. S., Dir. Adm.; Psy. 
Webb, A. R., Dean; Civil 

Webb, I.. W., Director 

Weber, L. R., Head; Physics 
Weidleiu, E. R., Dir.; Chem. Chemistry 
Weil, joseph, Dean; Electrical, comm. 
Wendt, K. F., Assoc. Dir.; Mechanics 
Weniger, W., Dean; Physics 

Werwath, H. M., Dir. Admissions 


Werwath, K. O., President; Economics 
Wessman, H. E., Dean; Civil 

Whitaker, M. D., President: Physics 
White, A. E., Director; Research 


White, E. L., Head of Engrg; Electrical 
White, J. F., Dean; H-S. 

White, W. C., Director; Electrical 
Whitney, R. D., Asst. D.; Electrical 
Whittemore, J. M., Assoc. D., Ceramics 
Wiggins, D. M., President 

Wile, H. P., Research 

Wiley, R. B., Director; Civil; Sanitary 
Wilkinson, F. L., Pres.; Mech., H-P 


Williams, ar: W., Coord. of Res. 
Williams, E. L., Director 

Williams, R. S., Dep. Dean: Metallurgy 
Williams, R. Z.. Asst. D. Mechanics 
Williams, S., Dean; Textile 


Williamson, J. H., Coordinator 
Williston, A. L.. Prin. Emer. 

Wilson, C. L., Director 

Wilson, W. E., President ; Mechanics 
Winn, C. C., Dean; Mechanical 
Winston, S. E., Director; Mechanical 
Withey. M. O.. Dean; Mechanics 
Wohlenberg, W. J., Dean; Mechanical 
Woods, B. M., Director; Mechanical 
Woods, J. E., Director 

Woolford, M. K., Counselor 

Woolrich, W. R., Dean; Mechanical 
Work, W. R., Asst. Dir.; Electrical 
Woxen, R., President 

Wyart, J. 

Ygartua, L. M., Dea 

Young, C. R., Dean; “Otwil 

Young, W. M., Dean; Electrical, power 
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Zant, J. H., Dean; Mathematics 
Zerby, A. B., Ez. Sec., EKN 
Zmelskal, O., Director; Metallurgy 
Zsuffa, L. F., Director; Industrial 


ADMINISTRATORS—INDUSTRIAL 


Adams, O. L. 

Agthe, F. T., Mineral Tech. 
Akey, W. W.. Psychology 
Alger, P. L., Electrical 
Amiss, J. M., Mathematics 
Andes, A. s., Mechanical 
Andrews, G. O., Personnel 
Anderson, N. H., Aeronautics 
Atkinson, F 

Auten, R. L., Comm.; Met. 
Backer, C. M., Electrical 

Backer, L. B., Dir. Training 
Badley, J. E., Mechanical 

Bailey, A. D., Asst. to V. P. 
Bailey, N. P., Mechanical 

Baker, E. G., ’ Mathematics 

Bangs, J. R., Dir. Pers.; Industrial 
Bardsley, Cc. E., Civil, Hydraulics 
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Fairbanks, H. V., Metallurgy 
Farrar, G. L. 
Farrell, J. B. 

Feliberti, M. 





vy 








Finch, E. 

Fink, C. E., Pease 
Fisher, R. A., Chemistry 
Fletcher, F. ‘A, Chemistry 
Frederick, M., Chemistry 
Frishe, W. C 
Frush, C. O. 

Garber, H. J., Chemistry 


Garwin, Leo 

Gerald, C. F., Mathematics 
Gerster, J. A., Chemistry 
Giesy, P. M., Chemistry 
Gleekman, L. W. 

Graves, H. H., Chemistry 
Grove, C. S., Chemistry 
Gudebski, H. C., Min. Tech. 
Guerrieri, S. A., Chemistry 
Hansen, A. 

Hanslick, R. S. 

Happel, J., Pet. € Nat. Gas 
Hartsook, A. J., Chemistry 
Hauser, HE. A.. Colloid Chemistry 
Hazelton, R. F. 

Hecker, C. H., Chemistry 
Herndon, L. kK: 

Hindle, N. F., Mechanics 
Hixson, A. Ww. Economics 
Hodge, W. W.. Sanitary 
Holeomb, D. E. 

Honstead, W. H., Chemistry 
Hougen, O. A., Chemistry 
Hubbard, R. M., Metallurgy 
Huckaba, C. E. 

Huffman, J. R., Chemistry 
Huntington, R. L., Min. Tech. 
Jackson, M. L., Chemistry 
Jenness, L. C. 

Joffe, J., Chemistry 
Johnstone, H. F., Chemistry 
Jones, P 

Kammermeyer, Karl 
Karsten, A. 

Katz, D. L., Pet. € Nat. Gas 
Keeffe, G. C. 

Keevil, Cc. S., Chemistry 
Kinney, G. F., Mechanical 
Kintner, R. C. 

Kircher, C. E., Economics 
Knight, O. S., Chemistry 
Koehler, ‘ Be, Ceramics 
Koffolt, J 

Kowalke, Oo ai 

Lamb, G. G., Pet. € Nat. Gas 
Landee, F. A. 

Larian, ee 


_ Lauer, B x “Chemistry 


Lavine, Irvin 
Lewis, ; & 

Licht, W., Chemistry 
Lindsay, 2. D., Chemistry 
Lindsay, E. E., Chemistry 
Litkenhous, E. EB. 

Livingood, M. D., Chemistry 
Lockhart, F. J., Chemistry 
Lof, G. O., Chemistry 

Lorah, J. R. 

Ludt, R. W. 

Luebbers, R. H., Sanitary 
Luke, C. D., Chemistry — 
Lukens, H. S., Chemistry 
MacDonald, J. R., Metallurgy 
Machwart, G. M., Chemistry 
Mack, D. E., English 

Mack, D. J., Metallurgy 
Madden, A. J., Chemistry 
Maloney, J. O., Research 
Marlies, C. A., Chemistry 
Martin, J. J., Mechanical 
Mason, J. W. 

McAdams, W. 

McCormack, R. a. Chemistry 
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McCready, D. W. 

McLain, Stuart 
McLaughlin, R. R. 
MeMillen, E. L. 

Miller, C. O. 

Miller, E. C., Assoc. P. Ch. E. 
Miller, L. B., Pet. € Nat. Gas 
Miller, S. A. 

Moesel, F. C., Metallurgy 
Molstad, M. C.. Lzeonomics 
Montillon, G. H., Heonomics 
Monrad, C. C. 

Montrose, K. D., Chemistry 
Morel, R. W. F., ” Mechanical 
Morgan, J. C., Coérdination 
Morse, L. 

Moulton, R. W. 

Murphy, N. F., Chemistry 
Newman, A. B., Economics 
Oberg. ALS. 

Obrecht, M. F., Metallurgy 
O’Connor, W. ¥F., Safety 
Oden, E. C., Industrial 
Osburn, J. O. 

Othmer, D. F., Chemistry ; Industrial 
Paul, G. T., Chemistry 
Peck, R. E., Phys. 

Pefia, I. R. 

Perry, J. H., Economics 
Peterson, J. M., Chemistry 
Petrie, J. M., Chemistry 
Phillips, Z. B., Chemistry 
Pigford, L. 

Pike, F. BE 

Piret, EB. L., Min. Tech. 
Preckshot, G. Ww. 

Prien, C. H., Chemistry 
Radasch, A. H., Chemistry 


Ragatz, R. A., Metallurgy 
Reams, D. $ 

Rebert, C. J., Physics 
Reiser, C. 


3: ” Pet. & Eine Gas 
Rhodes, F. H., Min. Tech 

Rich, R. E., p None To €& Economics 
Riordan, F. S., Mathematics 


Rushton, J. H., Chemistry 
Ruth, B. F., Chemistry 
Salamone, J. 

Savory, Lk Chemistry 
Schoenborn, E. Ray Chemistry 


Schommer, J. , Industrial ; Sanitary 
Schrenk, W. ? "¢ hemistry 
Schufle, A. 


Schweyer, H. E 

Schuyler, W. H., Chemistry 
Seely, J. F. 

Shaffer, R. F., Mechanical 
Sherman, G. W.. Physics 
Shires, L. B., Chemistry 
Shreve, R. N. 

Shulman, H. L. 

Siebert, C. A., Min. Tech. 
Simons, H. P., Chemistry 
ims, H. D. 

Smith, A. N. 

Smith, J. C., English 
Smith, J. M., Chemistry 
Smith, O. M., Sanitary 
Specht, R. C., Chemistry 
Spielman, M., Mechanical 
Stepanek, J. 

Stephenson, R., "Chemistry 
Stewart, V. T., ” Mathematics 
Still, A. J., Economics 
Stoppel, A. E., Chemistry 
Stutzman, L. F. 

Taecker, R. G., Met. 
Taylor, F. M., Chemistry 
Teller, A. J. 

Thode, E. F. 








Thompson, D., canes 
Tillitson, EB 

Toner, R. 

Tour, R. S., Mechanical 
Townsend, R. 

Treybal, R. E., Chemistry 
Tully, T. J., Chemistry 
Updike, O. L., Electrical 
Van Berg, C. F. 

Van Duzee, G. R. 

Van Winkle, Pet. € Nat. Gas 
Vener, R. E., Min. Tech. 
Vermeulen, = by 

Vibrandt, F. C. 

Von aa R. L., Chemistry 


Wagner, og Chemistry 
Walker, & 

Walker, S. z. Mechanics 
Walsh, T. J., ‘Chemistry 
Waltoon, J. S., Pet. & Nat. Gas 
Ward, T.. C hemistry 
eae, Cc. 

Watson, K. M., Pet. & Nat. Gas 
Webber, H. A., Heat Power 
Weber, Paul 

Weber, J. H. 
White, A. H., Metallurgy 
White, G. E., Phys. Met. 
White, John, Chemistry 
White, R. R. 


OO? 


Whitney, R. P., Paper Chem. 
Whitwell, J. C., Tertiles 
Wilhelm, E. J., Chemistry 
Wilhelm, R. H., Chemistry 
Williams, E. B., Pet. d Nat. Gas 
Williams, G. C., Metallurgy 
Williams, R. A. 

Williams, V. C., Mineral Tech. 


Wilson, E. D., Chemistry 

Winding, C. C., Chemistry 

Withrow, James R., Mineral Tecch., Re- 
tired 

Wohl, K., Physics 

Wood, W. P., Min. Tech. 

Work, L. T. 

York, J. “L., Mineral Dressing 

Young, E. H., Chemistry 

Zimmerman, ob. 

Zur Burg, F. W. 


CHEMISTRY 


Backer, L. H., Chemical 
Bartlett, B. W., Hlectricit 
Bartow, peeeen, Chemica 
Bauder, F. 

Baxter, R. ia Chem.; Min. Tech. 


Chase, EB. F., Physics 
sie R. ’R. 

Clark, F., Min. Tech. 
Curran, Pa B. 

Daniel, J. L., Geology 
Disque, F. C., Mathematics 
Dixler, D. S. 


Douglass, I. B. 

Dow, F. A., Phys.; Aero. 
Durkee, es. 

Dumke, W. H. 

Edwards, H. L., Physics 
German, L. 

Gray, J. C. 

Gustafson, B. G. 
Haenisech, BE. L., Chemical 
Hanson, R. S., Chemical 
Hartkemeier, L. W., Chemical 
Hazelhurst, T. H., Physics 
Houston, B. 

Howe, W. W. 

Hughes, T. G. 
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Hunt, L. W. 

Jacobs, E. B. 

Jones, W. H. 

Kenny, F. J. 
Komarewsky, V. T. 
Lynn, A. J., Math. 
Makens, R. F. 
Nechamkin, H. 

Neville, H. A., Chemical Eng. 
Osterhof, 

Oswald, C 

Otto, C. B. 

Phelps, R. T., Physics 
Poznanski, M. C. 
Quam, G. N., Chmical 


Schilz, C. E., Physi 
Schimmel, F. a. Chemical 
Schlosser, F. 

Sherwood, = S., Physics 
Smith, 0. 

Strong, a M., Chemical 
Stubbs, M. F. 

Sunshine, I. 

Sutliff, J. W., Chemical 
Swearingen, L. E. 

Swift, R. E., Mineral Tech. 
Thomas, i 
Walbaum, A. H ., Chemical 
Ward, L. S. 

Wasley, ww: i 

Whitley, W. C. 

Wilson, W. _ Physics 
Wroth, B. 

Wyart, J., Tiaive 


on: 


CIVIL ENGINEERING 


Abbott, F. 
Ackenheil, A. C., Mech. & Mat. 
Ackerman, C. C., Surveying 
Adams, T. C., Structural; Surveying 
Aikin, H. B., Surveying; Mech. & Mat. 
Albertson, M. L., Hydraulics 
Allan, William, Hydraulics 
Allen, Chester L., Hydr., Mech. & Mat. 
Allen, Cc. M., Hydraul lics 
Allen, R. ‘' Structural; Construction 
Allison, H., Structural; Mech. & Mat. 
Almy, LY B., ‘Btructural 
Alpern, M. 
Aiemeyet 1 A ie Structures 

t. 


Alt, G 

Anastassiadis, D. T. 

Andersen, Paul, Structural 
Anderson, A. G., Hydr.; Math. 
Anderson, John, Surv eying; Hydraulics 
Andreassen, A. T., Mech. € Mat. 
Antoni, C. Dae Struc. ; ; Mech. € Mat. 
Apple, ’R. E., Structural 

Applebaum, B. 

Arendt, J., Struc.; Aero. 

Armento, Ww. me Trans. 

Armour, C. V., Struc. ; Economica 
Aubert, Bro. J., Mech. & Mat. 
Babcock, J. B.,. Trans.; Constr. 
Babcock, H. A., Struc.; Hyd. 
Babcock, W. F., Trans. ; Economics 
Baker, W. H., Survey; Math. 
Bakhmeteff, B. A. 

Barber, E. S., Soil Mech. 

Barclay, Leland 

Barker, C. L., Hydraulics 

Barnes, F. A., Transportation; Constr. 
Barnes, G. E., Hydraulics: Sanitary 
Baron, F. 

Barrows, H. K., Hydraulics 

Barry, B. A., Surveying 

Bass, Frederic 
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Bassar oa Structures 


Baty, J. Sanitary ; Hydraulics 

Bauer, E. E., Materials 

Bazant, T. Z., Hydr. Constr. 

Beebe, G. A. 

Begg, R. B. H. 

elz, C. J., Surveying; Hydraulics 

Benford, R., Hydraulics; Sanitary 

Benish, A. A., "Surveying 

en, 2. 

Bennett, J. G., Struc. ; Mech. ¢ Mat. 

Benson, F: J., Structur ‘al 

Biberstein, F. A. Birecturel; Mech. € 
a 

Biehl, T. G. 


Bird, H. C., Structural; Transportation 


Bishop, C. T., Structural; Construction 
J. R., Structural 


Black, R. P., Surveying ; Transportation 
Bleekman, G. M., Surveying 
Blickenderfer, H: 

Blodgett, H. B., Mech. & Mat. 

Boeck, R. E., Structural 

Bogema, M., Hydraulics 

Bohl, L. T., Struc.; Trans. 

Bone, A. J., Transportation 

Bonneg, C. H., Hydraulics 

Boon, L. F., Surveying ; Trans. 

Borg, 8S. F., Structural 

Borgquist, S., Hydarulics; Sanitary 
Bouchard, Harry Surveying 

Boucher, ike Hydraulics 

Bowler, E. W., Hydraulics 

Bowman, H. L., Structural; Mechanics 
Boyce, E., Sanitary 

Boyd, Alfred, Structural; Hydraulics 
Boyer, W. C., Struc.; Sanitary 

Bradley, W. ’A., Structural 

Bradshaw, G. W., Structural 

Bramer, C. R., Hydr., Struc. 

Brater, E. F., “Hvdrauties ; Mech. & Mat. 
Bretscher, EB. R., Structural 

Breed, C. B., Transportation 

Bresler, B., Structural; Agricultural 
Brinker, R. C.. Structural; Hydraulics 
Brooks, J. F., Struc. ; Constr. 


Brown, C. W. 
Brown, E. S., Hydraulics 
Brown, F. V., Surveying 


Brown, L., Mech. & Mat. 

Brown, R. T., Survey.; Mach. ¢ Mat. 
Brumfield, R. C., Struc.; Mech. & Mat. 
Brune, A. W. 

Brust, A. W., Mech. & Met. 

Bulger. J. W. Structural; Mech. & Mat. 
Burchfield, 

Burmister, i M., Soil Mech. 

Burris, L. 

Butkus, J., Mech. € Mat. 

Butler, J. 'B., Transportation 

Cade, C. M. ’struc. ; .; Hyd. 


Cadwell, J. J. 

Camp. C. S., syattery 

Campbell, T H. 

Capp, M. P. 

Carpenter, S. T., Struc.; Mech. & Mat. 


Carstens, M. R., Hydraulics 
Carter, H. S., Trans. 
Cartier, L., Hydraulics 
Casagrande, Arthur, Soils; Mech. € Mat. 
Caughey, R. A., Structural; Arch. 
ermak, J. EB. 

derton, J. C., Construction 
Chamberlain, J. t., Mech. & Mat. 
Chambers, A. Tine Struc. 3 Construction 


Cheney, L. > Math. & Mat. 
Clanton, J. R., Structural 
Clark, Z. G. 

Clark, W. C. 


Clarke, E. i Sanitary 
aan, S., Drainage 
Clement, B. 
Clickener, < K., Mechanical 
Coddin ton, E. 7 Surveying 
Coggeshall, F. P. 
Colbert, J. P., Structural 
Collard, A. A., Structural 
Collier, I. L., Surveying 
Collins, H. J., Structural 
Comi, P. J., Surveying 
Comins, H. D., Mechanics and Materials 
Conkling, L. D., Hydraulics ; Const. 
Conley, H. G., Struc.; Survey. 
Conrad, L. E., Structural 
Constant, F. H., Structural 
Converse, F. J., Structural 
Conwell, W. A. 
Cook, R. M., Mechanics 
Coopey, MP + ewteaee 
ae in” D., Structural; Constr. 
Cornell, R. M., Hydraulics 
Cosens, K | W., Structural 
Costa, J. ¢ yoemuotural 
Cottingham, W. S., Struc.; Mech. € Mat. 
Coulter, R. ad 
Cox, G. N., Hydraulics; Mech. & Mat. 
Crabtree, F. .: x Transportation ; Constr. 
Crawford. I. C., Jr., Sanitary 
Crosier, C. M., Structures 
Cross, Hardy 
Cummings, R. H., Surveying 
Cunningham, C. W., Structural 
Curtis, D. D., Hydr.; Mech. & Mat. 
Dake, B. D., ‘Structural ; Constr. 
Dalessio, J., Stru 
Daniels, W. T., ; 
nam, E., Trans. 
D’Appolonia, E. 

son, D. 
Davis, H. E., "Midian Mech. ¢ Mat. 
Davis, R. BE. Structural; Mech. & Mat. 
Dawson, R. F., Sotl Mec 
Deere, D. U., Geology 
De Hart, R. C. 
de Jong, S. H., Surveying 
Del Mastro, A. J., Structural 
Del Vecchio, A. cA 
Dell, G. H., "Structural ; Surveying 
Derleth, Chas., Structural 
Diefendorf, ih Transportation; Constr. 
Dietz, A. G. H., Mech. € Mat. 
Dietz, J. C., Sanitary 


Dillon, » *. Surveying 
Dinker, J Dh Structural 
Dodds, J. S., Surveying 
Dodds, R. H, Survey Constr. 
Dodge, E. R., Hydraulics 
Donley, D. E, ydraulics 
Doty, L. D., Hydraulics 
Douglas, M. S., Structural; Surveying 
Downing, R. Ti. Hydraulics ; Sanitary 
Drager, F. E., " Surveying 
Driscoll, G. E., Trans.; Mech. & Mat. 
uba, J. G. 
Duffy, EB. B. 
uke, C. M., Struc. Survey.’ 
Dunham, C. W., Structural 
Dunn, C. A., Structural 
Dye, p.R 


Earnest, G. B., Sur.; Hyd. 

Eckle, J. N., Structural 

Edgecomb, R. , Surveying 

Edwards, F. w” Hydraulics 

Kichler, J. O., Survey.; Trans. 

Ekse, M. . 
Elbin, G. H., Structural; Mech. ¢ Mat. 
Ellis, C. A., Structural; Mathematics 
Ely, J. A.. Transportation 

Emmons, W. J., Construction 

Eney, W. J., Structural; Mech. € Mat. 





Engle, E. D., ps eae Eng. Drawing 
aes 9s Et Hyd. 

English, J. Structural 
Ericson, in. 6 Surveying 
Ernst, G. C., Sanitary 
Eshbaugh, C. W., Survey., Constr. 
Evans, E. E., Structural 


Evans, F. J., Struc. & Constr. 
Evans, K. H., Structural 
Evans, T. H 


Evans, W. S., Structural 
Evinger, M. I., Sanitary 
Ewell, W. W., Structural 
Eyman, R. P., Survey. 

Kadum, R. E., Soil Mech. 
Fagan, W. W., Survey., Trans. 
Faircloth. J. M., Sanitary 
Fay, D. P., Hyd. 

Feodoroff, N. bs Struc.; Hydr. 
Ferguson, P. , Structural; Arch. 
Fiesenheiser, i. “E; Structural 


Finch, S. P. 
Fixen, V. L., Constr. 
Flanakin, H. } 


Fletcher, R. J. 

Flinsch. H. V. 

Flint, R. E. 

Flynn, BE. C., Structural; Survey. 
Focht, J. A., Surveying 

Folk, J. T., Des. Geom. 

Foote, F. g., Railroad 

Foss, R. J., "Mechanics 

Fossum, G. O., Hydraulics 

Fox, F. H., Surveying ; Transportation 
Fox, R. M.. Structural; Transportation 
Frank, A. L., Surveying 

Frazier, F. F., Transportation 
Freedman, M., Constr. 

Freel, W. I., Hydraulics 

Friedrich, L., Structural, Survey. 


Frost, D. C., Sanitary 
Fuller, A. H. Structural 
Funk, F. F 


Gallaway, R. 

Gallen, J. J., ithenaties 

Gallo, F. J., Btrue. ; 3; Mech. &€ Mat. 
Gallogly. rr Surveying 

Gamet, M. B., Hydraulics ; Sanitary 
Gant, BE. ¥., ‘Mechanics 

Gardner, R. 

Garrelts, z ww Str.; Mech. & Mat. 
Gaylord, E. H., Structural ; Mech. & Met. 
Geer, E., Mathematics 

Gehrig, A. G., Structural 

Gennaro, J. J., Struc.; San. 

Georgi, C. O. 

Gevecker, V. A. C., Structural 

Gildea. R. E. L., Sanitary 

Giles, R. a 

Gillan, G. K., Struc.; Mech. & Mat. 
Glenn, H. B., Mech. & Mat. 


Glenn: J. D. 
Glenn, W. D., Survey.; Mech. € Mat. 
Gloyna, B. FE. 


Gonzalez. O. Q. 

Gotaas, x. B.. Sanitary 

Gotolski, eb, Mech. & Mat. 
Graham, y ‘Ww. Struc., Constr. 
Gramstorff, E. A., Struc. ; Mech. & Mat. 
Granger. A. T., Struc.; Mech. & Mat. 
Grant, E. L., Economics 

Grasso, S., Hydraulics 

Graves, Q. B., Sanitary 

Green, F. H., "Trans. ; Econ. 

Green, G. G., Struc. 

Green, R. s., Mechanical 
Greenshields, B. D., Trans. 

Gribben, J. S., Structural 

Griffen, D. F., Trans.; Survey. 
Griffith, D. M., Structural 

Grinter, L. E., Research 
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Griset, H. E., Structural 

Guernsey, R., Structural 

Guillard, E., Civil, Struc.; Mech. & Mat. 
Guldemann, E. J., Sanitary 

Gunder, D. F., Mech. & Mat. 
Gunwaldsen, R. W., Sanitary 

Haertlein, agg Struc. ; Mech. & Mat. 


* Haines, = , Agricultural 


Hall, H. 

Hamilton, W. S., Hydraulics 

Hamm, A. S., Survey., Constr. 
Hammer, J. pO Structural 
Hanrahan, F. J., Structural; Constr. 
Hansen, H. J. 

Hanson, T. &. Hydraulics 


Hanson, W. Structural 
Harding, G. rm Surveying 
Hargis, A. Sanitary 


p. 
Harkness, D. "H., Surveying; Trans. 
Harlow, H. G., Mechanics 
Harris, E. C., Structural 
Harris, R. B., Structural 
Hartman, Paul, ie gt Soil Mechs. 
Hatch, W. E., Arch. 
Hathaway, A 8; a Sanitary 
Hauber, C., Structural 
Hawkins, H. V., Struc.; Aero. 
Hawley, H. H.. Bridges 
Hayes, J. M., Structural 
Haynes, H. G., Highways 
Henderson, .y "M. 
Henderson, J. M., Mech. 4 Mat 
Hendrick, T. oy BS Struc. ; Hydraulics 
Hendrickson, a 2 
Hennes, R. G., Mech. & Mat. 
Henry, L. O., Constr. Geology 
Hershkowitz, aE 
Hillis, L. F., Structural 
Hiltner, W. F.. Hydraulics ; Heat Power 
Hofmann, W. P., Soils 
Hogan, F. x Structural 


Hogue, W. Structural 
Holeomb, G. W., Struc. Constr. 
Holcomb, 7, M., — 
Holley, M. J., , Struc. 
Holmberg, © 


Holmes, F. E jp lunacy 
Holt, A. H., Surveying; ; 

Honour, w. M., Mech. “ih ‘Mat. 

Hooper, L. J.,.Hydraulics 

Hooper, W. T., Struc.; Mech. & Mat. 
Hope, E. S8., Hydraulics 

Horan, F. W.. Structural; Sanitary 
Horwood, E. M., Hydraulics 

Housel, W. S., Structural; Mech. & Mat. 
Howe, J. W., Hydraulics ; Mech. & Mat. 
Howe, R. T., Survey.; Math. 

Hubbard, T. F., Mech. & Mat. 

Hubler, J. W., Mech. & Mat. 

Hummel, R. L., Architecture 
Huntington, W. C., Mech. & Mat. 
Huntley, P. C.. Mech. € Mat. 
Hutchison, A. W., Hyd.; Mech. & Mat. 
Hutto, G. J., Structural; Drawing 
Ingalls, B. C., Structural 

Tppen, A. T., Hydraulics 

Trish, S. B., Survey., Trans. 

Jackson, M. W., Mech. € Mat. 

Jackson, N. E., Hydraulics 

Jacohs, R. K., Mechanics 

Jacobson, G. L., Hydraulics ; Sanitary 
Jacoby, H. S., Structural 

Jakkula, A. A., Structural; Mech. & Mat. 
Jameyson, B., Struc.; Trans. 

Jamieson, R. E., Struc. ; Mech. & Mat. 
Jarvi, A. O., Structural 

Jeh, D. B., Struc., Hydr. 

Jenkins, H. T., Structural; Drawing 
Jensen, C. D., Structural; Surveying 
Jessup, W. E. 

Johnson, A. M., Mechanics 
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Johnson, A. R., Structural; Mech. é Mat. 
Johnson, BH. E, Mechanics 

Johnson, R. C., Hydraulics; Structural 
Johnson, S. S. Surveying 

Jones, J. O., Hydraulics 

Jones, R. M., Surveying 


Joseph, Bro. A., Sanitary 

Kahlert, C. G., Survey.; Draw. 
Kampmeier, R. A., Hydraulics 

Karrer, E. H., Trans. 

Kavanagh, 1 7. Cc. Struc.; Mech. & Mat. 
Keith n- Drawing 

Keith, at , Struc.; Survey. 

Kelly, J. ” Mech. & Mat. 

Kelly, T. Yo it Mech. & Mat. 

Kemmer, L. es Surveying 

Kennard, 

Kepner, H. rn? “Structural; ; Mech. & Mat. 
Kerley, J. iy Hydraulics 

Kersten, M. S., Soils 

Kesler, M. S. “ 

Kessler, _ H. 

Kessler, A., Drawing 

Feo tligs M.S. Btrectural 

Key, J. C., Surveying 

Kiernan, J 

Kiker, J. E. 

Kindig, C. H., Structural 

Kindsvater, C. E., Hydraulics 

King, E. E., Rail way 

King, R. 

Kinney, J. S., Sanitary 

Kinnier, H. L., Struc., Survey. 
Kissam, Philip, Survey.; 3; Transportation 
Kittredge, R. B., Transportation ; Survey. 
Klein, F., Mathematics 

Klemme, C. C., Structural 

Kliphardt, R. ‘A., Mech. & Mat. | 
Knight. A. J.. Structural; Surveying 
Kohl, J. C., Trans. 

Kolm, R. E., Structural 

Koonsman, G. L. 

Kozlowski, E., Mech. € M 

Krefeld, W. J., Structural ; Sfech. & Mat. 
Krynine, D., Structural 

Lagaard, M. B., Struc. ; Drawing 
LaLonde, W. S., Structural 

Lambert, B. J., eh go agg Construction 
Large, C. S., Mech. & Mat. 

Large, G. B., Structural 

Larson, E., Structural 

LaRue, . ye Surv eying 

Latimer, "3 A. oe. Math. 

Laurson, G., Struc.; Mech. & Mat. 
Laushey, L: M., Hydraulics ; Sanitary 
LaValle, P. F., ’ Architecture 

Lavelle, F. 

Legault, A. R. 

ss J. S., Transportation 

Lenz, A. T., "Hydraulics 

Leonard, S. J., Surveying; Hydraulics 
Lepper, H. A. 

Lerner, S., Struc., Sur. 

Lewis, R. E., Mechs. & Mat. 

Lewis, R. L., Mech. € Mat. 

Lin, T. Y., Struc., Trans. 
Linsenmeyer, R. F., Mech. ¢ Mat. 
Littlefield, G., Materials 

Littleton, E. F., Structural’; Mech. & Mat. 
Lium, EB. L., Survey.; Trans. 

Lohr, W. S., Structural; Mech. & Mat. 
Lommel, G. E., Surveying 

Longwell, W. F. M., Mechanics 
Looney, C. T. G., Struc.; Mech. & Mat. 
Lorraine, We one Struc., Hydr. 


Lorsch, H 

Love, J. E., Jr. 

Lovett, if Struc, 3; Mech. & Mat. 
Lowe, T. , Hydraulics ; Sanitary 


Lucas, J. n” Surveying 


Luck, L. D., Structural 

Luther, H. B., Struc. ; Hyd. 

Lyon, G. B., Hydr. ; Mech. & Mat. 
ee D. M., Structural; Mech. & 


M 
MacCurdy, W. K. 
Secsaee = A., Structural ; Mech. & Mat. 
Mains, L. P., "Structural ; Mech. & Mat. 
Mains, R. M., Mechanics’ 
Male, C. T., fours 
Mantell, M. Structural 
Marsh, M. Re Surveying 
Marshall, O. J., Surveying, Geodesy 
Marthinsen, 3” Fc sap vy 
Martin, F. ae Mech. & Mat. 
Mason, W. 
Mass, M. L., Structural 
Matlock, J. R., Structural 
Mattson. D. W., Mech. & Mat. 
Matthaei, R. 
Maugh, = C., Mech. & Mat. 
Mavis, F. T., Hydr.; Struc. Mech. € 


Mat. 

Maxey, R. B., Structural 
McCain, D. M., Structural; Economics 
McCarthy, J. A., Struc.; Mech. € Mat. 

cCaskey, A. E., General 
McCullough, F. M., Struc.; Mech. & Mat. 
McDill, W. H., Structural 
McDonald, J. B., Mech. & Mat. 
McFarlan, H. J., Surveying 
McFarland, R. A., Surveyina 
McGauney, ) ee: * a a San. 
McIntosh, W. R., Mech. € Mat. 
McLaurin, Banks, ap é& Mat. 
MeMillan, C. R., ¢€ Mat. 
MeNair, A. J., surveving Mech. & Mat. 
McNown, J. S., Hydr.; Mech. € Mat. 
McNown, W. Cc Highway 
McRee, F. L.. Transportation 
Meixner, G. D., Structural 
Menoher, W. L., Mechanics 
Menzel, W. B. 
Merryfield, Fred. Hydraulics; Sanitary 
Meyer, C. Ss Surveying ; Sanitary 
Michaios, J A Structural ; Ceramics 
Middleton, L. 
Milbradt, K. P., Mech. & Mat. 
Miles, H. J., Sh op 
Miller, A. i Structural; Mech. & Mat. 
Miller, C. A., Structural; Mech. & Mat. 
Miller, E. i. 
Miller, E. L., Min. Tec 
Minnich, J. H., Mech. y* Mat. 
Minshall, R. B., Structural ; Construction 
Mirabelli, piugene, Struc.; Aeronautics 
Mirgain, F. C.. Surveuing, hydraulics 
Mitchell, TF. E., Sanitary 
Mittet, H. P., Structural 
Mockmore. C. A., Hydraulics 
Moebius, C. M. 
Monohon, P. J., Structural 
Montz, J. M., Survey. ; Trans. 
Moore, E. B.. Structural ; Mech. & Mat 
Moore, J. H., Surveying 
Moore, N. H., Mech. ¢ Mat. 
Moore, W. L., ts gy 3 Aero. 
Moorman, R. B. Structural 
More, C. C., Rtructecel 
Morgan, C. WW. Survey.; Hydr. 
Morris, C. T. , Structural ;- Mech. & Mat. 
Morris, F. Cc: Survey.; Trans. 
Morris, H. M., Structural 


Morrison, R. L: Transportation 
Morse, R. F., Structural; Surveying 
Mortland, ‘A, Architecture 

Mory, = % 

Mota, C. C., Struc.; Surveying 
Moyer, R. ., Transportation 
Munger, H. H., Agricultural 
Munson, T. A., Hydraulics; Sanitary 





Murdichian, K. K., Mech. € Mat. 
Murdough, J. H., Structural 
Murphy, L. J., Sanitary 

Myers, E. D., Hydr. 

Myers, J. C., Mech. & Mat. 

Nagel, R. H., Mechanics 

Nelson, T. C., Hyd.; Soil Mechs. 


Newton, Dudley, Structural ; Surveying. 


Nikirk, F. A., Economics 
Nilmeier, H. P. 
Norman, C. C. 
Novak, L. 
Nowicki, A. a Sanitary 
Oakey, J. vom Sanitary 
O’Connell, D. J., Mech. & Mat. 
Oglesby, C. H., Survey. 
Oleson, C. C., Rogge ane. 
Olson, Pee N.. Mech. & Mat 
Olitt, A., Tansportation 
Oliver, W. A., Structural; Mech. € Mat. 
Olsen, A. 
Ondra, O., Drawing 
ee B., Construction; Drawing 
Orland, y P., Sanitary 


Orr, J 

Orris, J. R., Hydr.; Mech. & Mat. 
Osterberg, J., Soil Mech. 

Otter, J. V., Construction ; Eng. Drawing 
Otts, L. E., : aoa 


Palazeti. H. 
Palmer, 5 E., Structural; Mech. & Mat. 
Park, J. ©., Surveying ; Transportation 


Parker, E M., Hydr. 

Parkhill, G. W., ve wham metab Hydraulics 
Patten, W. E., Hydrauli cs 

Pearce, W., Surveying ; Mathematics 
Peck, G. F,. Mech. at. 

Peller, C. G. ., Structural; Hyd. 
Pelletier, C. J. 

Penn, J. C., Surveying 

Perez, Lawrence, Surveying 

Perry, J. E.. Transvortation 

Person, H. T., Mech. € Mat. 

Peterson, W. M., Structural 

Petty, B. H., Transportation 
Peurifoy, R. L., Construction 

Phelps, H. E., Trans. 

Pilch, M.. Hudraulics 

Pillet, F. F., Surveying 

Piper, H. Ww. 

Pippard, A. J. S., Structural 

Pistrang, J. 

Polkinghorne, W. C., Struc.; Constr. 
Pope. L. C.. Structural : Transportation 
Popov, E. P., Mech. & Mat. 

Porter, N., Surveying 

Portilla. M. M.. Structures 

Posey, C. J.. Structural; Hydraulics 
Potter, M. B.. Constr. ; ‘Mech. € Mat. 
Prentice, T. H 

Prior, oy Sanitary 

Puffer, L. B., Hydraulics ; Sanitary 
Pugh, R. nN 

Pulver, H. E., Structural; Mech. & Mat. 
Punshon, BE. T., Structural 

Rader, rT ; Transportation 3 Constr. 
Raeder, W., Mech. ¢ Mat. 

Ramberg, E. G. F., Mech. & Mat. 
Rathbun, J. C., Mech. & Mat. 
Rathburn, R. E., Structural 

Raymond, W. 

Rayner, W. H., Surveying 

Reardon, L. J., Mech. € Mat. 

Reen, C. G., Transportation ; Mech. 
Reese, R. C., Structural; Architectural 
Reid, L., Hydraulics 

Rehyner, T. O., Structural 

Reynolds, K. C., Hydraulics ; Sanitary 
Rhodes, F. H., Structural; Mech. 
Rhodes, L. S., Hydraulics 
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Rice, P. S., Structural 


Richmond, A. E., Structural; Surveying 
Ripken, J. F. 

Rizzi, A. V., Hydr.; Sanitary 

Robbins, A. G. 


Robbins, J. M., Sanitary 

Robertson, P., Geology 

Rockwell, E. H., Struc. Mech. & Mat. 
Rogers, F. C., Mech. € Mat. 

Rogers, P., Structural 

Rogers, Paul, Drawing 

Rollins, R. L. 

Root, J. A. 

Rose, F. O., Hydr. 

Rose, F. W., Surveying 

Rosenholtz, J J. L., Geology 

Rouse, H., Tydr. 

Rowan, W. H. Mech. é& Mat. 
Rowland, W. G., Mineral Tech. 
Rubey, Harry, Survey.; Transportation 
Ruhl, R. C., Mechanics 

Rutledge, P. C., Mech. € Mat.; Soil Mech. 
Ryckman, S. J., Sanitary 

Ryon, L. B., Structural; Mech. 

Saad, Michael A., Mech. & Mat. 
Sadler, W. C., Transportation 
Sandstedt, C. E., Structural 

Sanger, F. J., Geology 

Sangster, W. M. 

Santry, I. W., Fs eg 


Sauer, ~° “as Mech. & Mat. 
Sawyer , Mech. & Mat. 
Saxer, pL 

Saxton, Re 


Schaffner, C. E., Mech. & Mat. 
Schindler, R. R. 

Schmidt, M. O., Mechanics 

Schoder, E. W.. Hydraulics ; Constr. 
Schroepfer, G. 5 Sanitary 

Schureman, L. R. 

Schute, F. A., Mech. & Mat. 

Schweizer, H. H. 

Scofield, H. H., Testing Mat. 

Scott, E. O., Mechanics 

Sergev, S. t., Mechanics 

R.. Structural 

Sharp, H. O., Surveying: Transportation 
Shattuck, BE.’ J., Surveying 

Shaver, R. E., Survey; Trans. 


Shaw, G R., Survey., Trans. 

Shea, H. J., Surveying 

Shedd, T. C.. Structural 

Shelton, B. G., Mech. & Mat. 
Shepard, G. M., Sanitary 

Sherlock, R. H., Structural; Constr. 
Shields, J. W., Mech. 


Shilts, W. L., Structural 
Shine, B. J., Sanitary 
Shobe, L. R., Mech. & Mat. 
Short, WT. Surveying ; + jaan 
Shuman, BE. %S Mech. & Mat 
Simpson, W. M., Structural 
Sims, J. R., ati Survey. 
iy R., Struc., Trans., Constr. 


Skelton 

Slavin, A 

Sloane, R. L., Mechanics 
Smiley, F. E., Drawi ng 
Smith, C. J., Struc. Hydr. 
Smith? F. C. 

Smith, G. I., Sanitary 
Smith, J. M., Sanitary 


\ Re 3 
Snader, D. L., Mech. & Mat. 
Soler, A. C., Sanitary 
Sollenberger. N. J.. Mechanics 
Souba, W. W., Mech. & Mat. 
Sowers, G. F., Hydr., Constr. 
Speiden, H. W., Hydraulics ; Sanitary 
Spencer, W. R, Surveying 
Springer, G. Trans.; Surveying 
Spry, F. J., p Bel 
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Squire, E. J., Structural 

Stamps, T. D., Structures 

Stearns, S. R., Soils 

Steele, F. W., Mech. € Mat. 

Steen, G. P., Mech. & Mat. 

en D. B., Strue. ; Mech. & Mat. 


Stevens, R. L., Struc.; Transportation 
Stewart, TE: O., Surveying ; Trans. 
Stocking. E. rs Personnel 

Stover, F., Hyd.; Mech. & Mat. 
Straub, i. G., Structural; pemereanee 
Streeter, V. L., Mech. € M 

Stubbs, EF. W., * iene , 


Sutherland, Hale, Structural 
uttie, R. H., Sanitary 
Sweetser, E. O., Lhe ie ey 
Tate, M. B., Mech. Mat 
Taylor, D. W., Soil yo 

Taylor, F. M., Surveying 

Taylor, K. e Struc. ; Constr. 

Taylor, W. Surveying ; Sanitary 
Thatcher, R. cys Trans. ; Economics 
Theroux, F. R. Sanitary 

Thomas, F., Hydr.; Sanitary 

Thomas, N. D., Survey.; Drawing 

Thompson, ¢ yd. 

‘Thompson, H. Sr, Sanitary 

Thompson, J. N., “Materials 

Thompson, J. 7. Struc., Trans. 
Thompson, Sophus, Struc. ; Mech. & Mat. 
Thwing, W. H., Sanitary 
Timby, E. K., Struc., Constr. 
Timby, E. K., Struc. Constr. ; 
Tinniswood, W. W., Sanitary 
Tippy, K. C., Hydraulics; Sanitary 
Todd, M. W., Surveying 

Townsend, EB. 

Tracy, J. 

Trively, I. A., Mechanics 

Trowbridge, D. S., Struc.; Mech. & Mat. 

Troxwell, G. F., Mech. & Mat. 
Tschebotarioff, G. P., Soil Mech. 
Turner, A. S. 

Twogood, A. J., Surveying; Physics 
Underwood, P. H., Surveying; Math. 
Vallerga, B. A. 

Van Buren, M. H., Struc.; Mech. & Mat. 
Van den Broek, J. A., Struc. ; 3; Mat. 

Van Hagan, L. F., Trans. ; ; Economies 
Van Horn, R. B., ‘Hydraulics ; Sanitary 
Vawter, J., Structural 
Veit, R. C., Structural; Mech. & Mat. 
Velz, C. J., Sanitary 

Vey, E., Struc. : Mech. & Mat. 
Villemonte, J E Rs Hydr., Constr. 
Vogel, > Mechanical 
Vorbe, G., Geology 

Vreeland, a i: 

Wager-Smith, -D. R. W., Struc. ; 
Wagner, W. C 

Wagner, W. O., Hydraulics ; Mech. 
Walker, S. B., "Patents 

Wall, C. H., Mathematics 
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Mech. 


Hum.-Soc. 


Wallace, F. A., Struc.; Hydr.; Mech. 

Wallace, W. P. 

Wanless, R. A., General 

Ward, J. S. 

Watts, C. T., Drawing; Struc. 

Waymack, R. W. 

Weaver, F. N., Mech. & Mat. 

Weeden, H. A., Survey., Trans. 

Weinberg, L. H., Mech. & Mat. 

Welch, F. W., Surveyin 

Wells, M. B., Structural; Aeronautics 

vee Ww. B., Construction ; Mech. € 
at. 


Wessman, H. E., Structural Mech. & Mat. 
Wheaton, H. H., Mech. .& Met. 

Wheeler, W. H., Structural 

Whetstone, G. A., Hyd.; Mech. & Mat. 
Whisler, B. A., Sanitary 
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White, J. R., Mech. & Mat. 

White, % P.. Architectural Eng. 
White, L. V., Surveying - 
Wiedenhoefer, zz FP. 

Wilbur, J. B., Structural 

Wilbur, W. T. 

Wiley, C. C., Transportation 

Wiley, R. B., Sanitary 

Williams, B. B., Structures ; Mech. & Mat. 
Williams, C. D., Sanitary 

Williams, C. E. 

Lat se J. W. 

Willig, W. L., Surveying; Mech. & Met. 
Wilsey, EB. F. 

Wilson, D. M., Structural; Mech. & Mat. 
Wilson, ” Sanitary 





Wilson, F. E, Structural 

Wilson, F. W., Structural 

Wilson, W. M., Structural; Mech. & Mat. 
bray R., Valuation 

Winn, H F., Mech. & Mat. 

Winsor, A. N. 
Wiskocil, C. T., Struc. ; Hyd.; Mech. 
Wood, H. W., Hydr.; . Sanitary 

Wood, N. E., Drawing 

Woodburn, 5. G., Hydraulics 

Woods, K. B., Highway 

Woodward, S. M., Hqdraulics 

Wray, R. C., Structural; Mech. & Mat. 
Wright C. A. Hydraulics; General 
Wright S. R., Sanitary 

Wyatt, E. M., Drawing 

Yasines, S. F., Math.; Mech. & Mat. 
Yoder, W. 

Young, D. H., Mechanics 

Young, E., Surveying 

Zelner, O. S., Surveying 


ECONOMICS AND ENGINEERING 
ECONOMY 


Breese, E. Y., Ind. Mgmt. 
Brewster, M. R., Human-Social 
Brown, J. C., Ind. Eng. 

Cooke, N. M., Math. 

Coolsen, F. G., Bus. Adm. 
Goetz, B. E., Industrial 

Grant, E. L., Ciwil: Industrial 


Hastings, H. B., Industrial 
Howard, R. L., Gen. Engrg. 
Kleine, A. 

Lindemann, — J., Industrial 
McGuire, C. 


McFarland, D RB. Psychology 
McKenry, Nell 


Palmerton, L. R., Eng.-Social Sci. 
Price, R. C., Industrial 
Proctor, Ww. 


Roberts, EB. ye Accounting 

Schweiger, A. 3; Government & Business 
Simon, H. A., Political Science 
Spencer, M. W., Industrial 

Spafford, W. F., Ind. Eng. 

Spiegel, D. K., Ind. En ng. 

Van Winkle, H., Industrial 

Watson, W. s., Psychology 


ELECTRICAL ENGINEERING 


Abbott, W. R., Power, Comm. 
Adams, J., Power 
Abiquist, 1 R. W., Power; Communication 


U. 
Aidala, J. 3 Power; Math. 
Albert, A. L., Communication 
Alexander, D. C., Elec. dé Comm. 
Alger, P. L.. Industrial Eng. 
Allison, N. B. 
Allured, R. B. 





Anderson, L. T., Elec. é Comm. 
‘Anderson, R. E. 

Anderson, W. T., Power; Physics 
Angelo, BE. J., Elec. & Comm. 
‘Angerman. W. G.. Power 

Ankrum, P. D., Hlec. € Comm. 
Anner, E. 

Armstrong, E. H., Communication 
Archer, L. B., — 3 Math. 
Arlin, M. am, Elec. € Comm. 


Arnold, H. 

Attwood, S. 8., Physics 

Auten, L. D., Power 

Ax, ms S., Power: Physics 

Ayres, BE: D., Power; General 
Baccus, I. B., Power; Mathematics 
Bailey, A. D., Power; Elec. € Comm. 
Bailey, B. F., Power 

Bailey, R. E., Electronics € Comm. 
Bailey, T. R. 

Baird, J., oe atl 

Baldwi n, E. N. 

Balint, A. T., 


ral 
Barbulesco, Cc. en Mathematics 
Barnes, G. C., Po ower 

Barnes, J. L., Comm.; Math. 

Barnett, 

Barnette, N. H., Power 

Barry J. G., Communication 
Bartholomew, D., Power 

Bartlett, B. W., Power; Elec. € Comm. 
Bauer, W. M., Power; Elec. € Comm. 
Baum, Harry, Power 

Beach, Robin, Power; Illumination 
Beam, R. E., Communication 

Beatty, F. B, Power, Electronics 
Beaver, J. ri Power 

Beck. L. E., —— 

Becklund, O. Mat 

’ Behrent, T;. | «a5 ry Comm. ; > Physics 
Bell, N. R., Tilum. 

Benedict, R. R., Power; Physics 


Bennett, Edward, Power; Elec. d Comm, 


Bennett, Bw. D.; Physics 

Bennett, R. M., Electronics 

Bereskin, A. B., Power, Elec. € Comm. 
Bernier, J. C.. Physics 

Bewley, L. V., Power 

Biesele, R. L., Physics 

Bingham, L. A., Power 

Binzel, M. S. 

Blalock, G. C., Power 

Bleisner, G. H., Agri.; Phys. 

Boast. W. B., Power Illum. 

Booker, L. 

Boone, E. M., Comm.; Physics 
Boudreaux, F. J., Mathematics 
Bourne, R. D., Power 

Bourret, P. L. 

Bowles, E. L., Communication; Indus. 
Bowman, J. H., Power 

Boyd, J. A. 

Brennecke, C. G., Commun.; Physics 
Brenton, Walter 

Brinda, J. 

Bronwell. A. B., Commun. 

Brooks, F. EB. 

Brown, A. S., Power 

Brown, G. S., Industrial 

Brown, W. F., General 

Bryant, J. M., Power; Illumination 
Buchanan, = H., Power; Electronics 
Buchanan, R. 0. 

Buchbinder, M. M., Elec. € Comm. 
Bueche, H. 
Bueffel, B. 
Bullen, C. V., Power 
Bureau, E. A., Power 


pia 


Burroughs, H. A., Power Elec. € Comm. 


Burrows, C. R., Communication 
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Cage, J. M., Electronics € Comm. 
Calabrese, G. O. 

Caldwell, F. C., Illumination 
Calvert, J. ¥ "Power 

Cameron, C. 

Campbell, D. Bs cs 
Campbell, J. S., Power 

Canan, S. W. 

Canavaciol, 
Canfield, D. T., Power 

Cannon, J. H., Power, Comm. 
Cardoso, A. C. 

Carr, C. C., Power, Elec. € Comm. 
Carson, R. S., Elec. &€ Comm. 
Carter, G. K., Power 

Cartwright, P. A.. Power, Comm. 
Carver, L. A., Electronics € Comm. 
Cassell, W. L., Communication 
Caverley, L. C.. Power 
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Chambers, C. ce Comm. - Math. 
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Cheadle, J. N., Blee. & Comm. 
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Chinburg, C. H. 
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2) Elec. & Comm. 
Clarke, z: G., Power; Comm. 
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Cleveland, L. F., Power; Ind. Elec. 
Clothier, J. B., » Power ; Elec. 4 Comm. 
Cochran, 
Conover, a 
Conrad, A. ae Power 
Cooke, N. M., Mathematics 
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Coover, M. S.. —. 
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Cotner, Ww. W. . Elec. € Comm. 
Cottrell, C. L., Hlec. € Comm., Illum. 
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Crabtree, K. G., Power 

Craun, H. D., Elec. & Comm.; Math. 
Creager, P. s,, Power; Power ’Pl. 
Creamer, W. s Communication 
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Cromwell, P. C., Power; Math. 
Curry, W. A., Power 

Dahl, O. G. C., Power; Mechanical 
Daley, J. L., Power; Elec. € Comm. 
Dasher, B. iS. 
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Davenport. > B., Elec. € Comm.; Math. 
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Davis, D. W., Power 

Davis, W. C., Elec. € Comm. 
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Dawes, C. L., Power 
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Kdison, UO. ., Power; Illumination 
— W. A., Elect. € Comm. 
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illithorn, H. E., Electronics € Comm. 
Emrick, P. 8S 

Erdélyi, E., Elec. & Comm. 3; Math. 
Erickson, W. H., Power 
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Estelle, W. E., Electronics é€ Comm. 
Evans, H. S. 

Evans, W. R., Power; Physics 
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Ewing, D. D., Power 

Farrar, C. L,. Elec. € Comm. 
Farrell, R. J. 

Faucett, M. A., Power 

Faweett, C. D., Power; Illumination 
Ferguson, O. J., Human.-Social 
Ferrara, G., Physics 

Fich, S., Elec. € Comm 
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Finzi, L.A. 


Fishman, S., Communication 
Fitzgerald, J. A., Power; Comm. 
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Foltz, L. S., Power; Illumination 
Forbes, A. H., Power 

Ford, W. A., Power; General 
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Forsman, M. 
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Fouraker, R. S., Power; Comm. 
Frazier, R. H., Power 
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Gafford, B. N., Power 

Gager, F. M., Elec. d Comm.; Physics 
Galbraith, R. A.. Power 

Gamara, N. J., Elec. € Comm; Math. 
Gamble, W. H., Electronics € Comm. 
Gibson, R., Power 

Giffin, B. L., Power; Math. 

Gillan, M. J., Power 

Glasgow, R. S., Hlectronics € Comm. 
Glenn, K. B., Power 

Goddard, E. G., Power 

Goldsmith, A., Power 

Goldstein, M., Radio 

Goodwin, J. M. 

Gorham, R. C., Power; Hconomics 
sould, G. B. 

Grandi, L. L., Power; Heat Power 
Grandy, L. S., Power 

Grasshoff, L. H. 

Graves, H. E. 

Gray, J. C., Chemistry 

Gray, T. S., Electronics 

Gray, W. ? Power 

Green, J. 

Green, R. H 

Greenstein, Philip, Communication 
Gregory, C. A., Electronics 

Grissom, J., Power; Physics 

Gross, E. T. B., Mathematics 


Grove, J. F. 
Guillemin, E. A., Electronics € Comm. 
Haley, 


Hall, W. 5. Power ; Communication 
Hammann, es: ce Power 

Hammond, G. H., Elec. € Comm.; Phys. 
Hansteen, H. B., Power 

Harbour, R. D., Power 

Harness, G. T., Power 

Harris, L. D., "Power ; Comm. 

Harrison, A. I 

Hartig, H. E., "alee. é Comm.; Physics 


Hashmall, M. L. 


Haupt, L. M., Power 

Haycock, O. C., Elec. € Comm, 
Hayward, H. N., Power 

Hazeltine, A., Elec. € Comm. 

Hazen, H. L., Power 

Heath, E. B., Power, 

Hedrich, W. A., Power; Mathematics 
Heinlein, R. I., Power 

Helwig, W. F., Power; Math. 
Henderson, R. B., Power 

Hendriks, H. 

Hertzler, E. A., Comm.; Math. 

Hess, H. M., Power; Physics 
Hessler, V. P., Power 

Higginbotham, D. E. 

Higgins, T. J., Power 

Hill, A. St. J., Power 

Hirst, J. M., Power ; pene. Pl. 
Hitchcock, L. Shady Pow 

Hoadley, Sainouatites Physics 
Hodge, ¢. ye vader 

Hodgins, L. 33 Power 

Hogan, J. C., Power 

Holian, A. * i Ilium, 
Holland, L. gmt ¢€ Comm.; Physics 
Hollister, We eH Pow 

Belt, €.- 3B. Pear;  Mathomatios 
Holtby, F. 

Honnell, M. A., Communication 
Honnell, P. M., Geophysics 

Hoover, P. L., Elec. € Comm.; Math. 
Hopkin, A. W. 

Horn, H. W., Power; Illumination 
Hostetter, A W., Power 

Hottle, W. Comm. ; Physics 
Houghton, R “"W., Elec. € Comm. 
Houston, R. K., "Power; Comm. 
Hovey, B. K., Power 

Howard, D. G., Physics 

Howell, rs H., ’ Power 

Howes, D E., ’ Blectronies ; Comm. 
Hudson, Cc. he Communication 
Hudson, P. K., Physics 

Hughes, M. C., Power 

Hull, R. H., Power ; Communication 
Hummer, J. L., Electronics € Comm. 
Humphries, P. H., Law 

Hunt, EB. B., Hlec. € Comm. 

Hunt, O. D., Illumination ; Power 
Irland, G. A., Power; Elec. € Comm. 
Jackson, D. C.. Power 

Jakowatz, C. V., Elect. € Comm.; Math. 
Jamison, J. S., Power 

Janes, C. W., Electronics € Comm. 
Jansen, D. E., Elec. € Comm.; Math. 
Jansky, C. M. 

Jeffries, R. J., Elec. € Comm.; Math. 
Jenkins, H. M., Power; Physics 
Jenkins, J., Power; Comm. 

Jenness, R. R.. Power; Mathematics 
Johansen, H. C., Power 

Johnson, D. L. 

Johnson, E. W., Power; Illumination 
Johnson; M. R., Power; Physics 
Johnson, R. E., Power 

Johnson, W. C., Electronics € Comm. 
Johnston, W. E., Mathematics 
Jones, E. C., Power 

Jones, E. W. 

Jones, H. L., Hlec. € Comm.; Physics 
Jones, H. Ww, Power ; Physics 
Jones, M. W.. Power 

Jones, R. W., Machine Design 
Jordan, H. G., Power 

Jordan, Wm., Physics 

Kagey, H. J., Power 

Kallenberger, R. O., Commun. 

Karr, J. H., Power 
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Kebernick, O. C., Power; Math. 
Keener, C. A., Power 

Keith, G. M. 
Kelso, L. BE. A., Power 
‘Kerchner, R. M., Power 

Kimark, E. W., Power 

Kimberly, BE. E., Power; Machine Des. 
King, Morland, Communication 
Kingsley, C., General 

Kinney, EB. B., Power 

Kinsloe, C. i, Power 

Klein, G. W., Drawing 

Kloeffiler, R. G., Communications 
Knight, A. R., Power; Illumination 
Knight, cas, 

Kni meyer, Cc. C., Power; Mechanical 
Koehler, - Electronics é Comm, 
Kofoid, M. J. 

Komen, P. J., Elec. € Comm. 
Koopman, R. J. W., Power 
Kraehenbuehl, J. 0. Power Comm. 
Kraybill, E. K., General 

Krezdorn, R. R., Power 

Kubiak, H. J., ggg semper 
Kuhlmann, J. ia. 

Furtz, E. B., Powers Tietsinbiibin 
La Cauza, F. E., Power 

Lake, R. E., Communications 

Lamb, 4 F., Power 

Lange, . O., Power; Industrial 
re ae J. W., Elec. € Comm. ; Physics 
La Pierre, W. y Power 

Larsen, M. J., Communication 
Larsen, T., Power; Physics 

Larson, L. C., Power, Illum. 

Larson, S. C., Hlec. € Comm. 
Lauchland, L. 8., Power; Math. 
Laudenslager, R. L. 

Leach, H. W., Power 

Lee, Claudius, Physics 

Leffell, W. O., Power 

Lehman, L. G., Power 

Levy, G. F., Electronics € Comm. 
Lewis, J. B. 

Lewis, J. F., Power, Illum. 

Lewis, R. C., Power; Physics 
Libbey, W. M. 

Lickey, H. F., Commun. ; Illumination 
Lindblom, R. E., Power 

Lindvall, F. C.. Mechanical 
Linebach, H., Elec. &€ Comm. 
Lister, C. A., Power 

Litman, S., Power; Elec. € Comm. 
Liwschitz-Garik. M., Power; Physics 
Locke, W. W., Power 

Long, M. . 

Long. V. O., Power; Electronics 
Longo, C. V., Power 

Lott, A. O., Power; Mechanical 
Lovell, A. ., Power 

Lovell, W. E., Power 

Lovett, I. H., Power 

Lucas, R. L., Power; Math. 

Lutz, “7 G.. Blectronics é Comm. 
Lyon,, J. A. M., Power; Elec. € Comm. 
MacKavanagh, T. J., Power 
Magnusson, P. C. 

Manninig. M. L., Power 

Marble, H. E. 

Markle, E. W., Power 


Margosian, J. W., Elec. &€ Comm, Aero. 


Mason, H. R., Power 

Martin, Ww. H., Electronics € Comm. 
Matsch, L. : 

Maxfield, H. A., Power 

McCann, G. D., Power 

McClain, F. H., Power 

McClure. O. E., Power; Physics 


McCrocklin, A. J., Jr., Power; Ind. 


ngrg. 
McCrumm, J. D., Power; Mathematics 





McEnany, M. o" Physics 

McFarlin, F. E 

McIlroy, M. s., Power; Civil 

McLean, L. V., "Elec, & Comm. 

MeMillan, F. O., Power; Physics 

Meier, O., Power; Illum. 

Meserve, W. E., Power 

Metz, L. C., Power 

Michalowicz, J. C., Power; Elec. d Comm, 
khail, S. L., Power 

Miller, A. L., Power; Mathematics 


Miller, E. F., Communications 
Miller, J. B., Power 

Miller, J. S., ho oond Illum 

Miller, W. Power ; Illumination 
Millman, ‘Elec. ¢ Comm. ; Physics 


ee 
Mills, G. H., Power 

Moench, H. ft Communication 

Monser, G. J. 

Moore, A. D., Humanistic-Social : 

Moore, R. K.. Elec. € Comm. 

Moorhouse, C. E 

Morgan, R. B. 

Morgan, T. H., Power 

Morris, F. W., Elec. € Comm. 

Morton, P. L., Power 

Moses, R. G., Power, Elec. € Comm. 

Moulton, R. 

Muckenbirn, O. W., Elec. € Comm, 

Mueller, G. V.. Power 

Mulligan, J. E., Power 

Murray, W. o Communication 

Murrish, C. 

Nadeau, R. Fic Elec, € Comm, 
Naeter, Albrecht, Power 

Nash, C. A., Power 

Nelson, P. H., Power; Comm. 
Neteland, C. L., Power; Drawing 
Newell, H. H., Communication 
Nichols, B. H., Power 

Nichols, C. R., Power; Physics 
Nierenberg, A. A., Physics 

Nims, A. A., Power; Electronics 
Noble, E. T., Power 

Norris, C. B., Power; Communication 
Norris, F. W., Electronics € Comm. 
Northcott, J. A., Power 

Northrop, B. K. 

Northrop, M. G., Power; Comm. 
Nottingham, F. O., Power 

Nudd, Philip, Power 

Nulsen, W. B., Power 

Oboukhnoff, N. M., Mathematics 
O’Brien, E. J., Hlec. € Comm. 
Oler, C. B., Power 

Osborn, R. E., Power 

Osborne, H. -* eemmnnntantion 
Osburn, O. 


Power 
Osterbrock, W C., Electronics 4 Comm, 


Owen, H 
Paige, A. E., Power 
Paine, E. B.. Power 


Palmer, H. B.. Power 

Parke, E. C., Elec. € Comm.; Phys. 
Parsons, K. L., Hlec. € Comm. 
Patterson, G. R. 

Patterson, P. E., Elec. € Comm. 
Payntee, T. E. 

Pearson, D. S., Power; Physics 
Pearson, S. I ower 

Pease, E. M. J., Mathematics 
Peet, J. C., Power 

Peirce, G. R., Power 

Pendergast, H. S., Drawing 
Pendergast, M. S., Power 

Penny, G. W., Power 

Perrone, S. A., Communication 
Peterson, H. A., Power 

Peterson, M. M., Power 

Pettit, J. M., Physics 

Phelps, G. O., Power; Industrial 
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Philpot, C. P., Power; Industrial 

Pilch, M., Power 

Poleyn, S. J., Power; Physics 

Polk, O. H., Power, Elec. € Commun. 

Porter, G. M., Power 

Porter, R. G., Communication 

Potter, J. L., Communication 

Powell, A. P., Power 

Powers, A. R., Power 

Powers, D. A., Electronics € Comm. 

Preisman, A., Physics 

Price, J. R., Power 

Puchstein, A. F., Power; Mechanical 

Pumphrey, F. H., Power 

Putnam, R. C., Power; Illumination 

Quarles, L. R., oe? Communication 

Rader, L. T., 

Radford, W. Ht. " icobvenint a Comm. 

Ragazzini, J. R., Electronics € Comm. 

Rapalski, {oo 

Ray, B. M., Power; Math. 

Record, F. yu Electronics ; Physics 

Reed, A. L., Power 

Reich, H. J., Electronics € Comm. 

Reid, E. A., Power 

Reintjes, J. F., Hlectronics € Comm. 

Restemeyer, W. E., Mathematics 

Reukema, L. E., Communication 

Reza, F., Communications 

Rhodes, ’s. *, Power 

Rice, Philip X ., Power 

Richards, H. E., Power 

Richardson, G. A., Elec. &€ Comm. 

Ricker, C. W., Power 

Ritland, H. O., Electronics € Comm. 

Rittenhouse, L. H., Communication 

Rivard, E. P. 

Robbins, F. D., Power 

Robertson, L. M., Power 

Rode, N. F., Power; Math. 

Rodgers, L. M. 

Rollins, E. B., Power 

Romanowitz, H. A., Electronics € Comm. 

Rook, C. W., Electronics € Comm. 

Rose, L. H., Electronics 4 Comm, 

Rosenthal, L., Hlec. € Comm, 

Roys, 8. 

Rudenberg, B.. Power ; Physics 

Rumble, C. A., Math. 

Runkle, L. D.. Elec. & Comm. 

Rush, P. E., Power; Elec. € Comm, 

Russell, Chester, Power; Illumination 

Russell, F. A., Electronics; Math. 

Ryder, J. D., Hlectronics € Comm. 

Sabbaugh, BE. M., Power; Elec. € Comm. 

Sandorf, I. J., Power; Electronics € 
Comm. 

Sanford, F. E., Power 

Sarbacher, R. 1. 

Satullo, A. R., Electronics € Comm. 

Sayre, J. E., ‘Power; Mechanical 

Schart, W. Fe Elec. € Comm.; Math. 

Schatz, R. 

Schealer, S. R., Power; General Eng. 

Scheckels, G. D., Power, Comm. 

Schjonberg, C. 8S. 

Schmidt, B. M. 

Schoonmaker, L. E., Elec. &€ Comm.; 
Lang. 

Schumann, i a Electronics € Comm. 

Schwartz, 

Schwarzlose, P F., Elec. € Comm. 

Seott, G. H. 

Scott, R., Power; Human-Social 

Seal, P. M., Electronics 4 Comm. 

Sebast, F. M., Power 

Sechrist, G. H., Power; Electronics 

Seeger, C. L., Electronics € Comm. 

Seeley, W. J., Communication 

Seely, S.; Power; Physics 
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Seibel, ae Electronics € Comm. 
Seibert. Bi, Electronics &€ Comm. 
Seiler, 

Sellen 3 Harner, Communication 
Seneff, H. L. 

Shafer, B. R., Physics 

Shaffer, H. A. Drawing 

Shaw, C. E., Power Elec. Illum. 
Sheckels, G. D., Power, Hlec. € Comm. 
Shedd, P. C.. Physics 

Shelton, BE. E., Power; Physics 
Shepherd, W. G., Elec. € Comm. 
Sheppard, H. S., Communication 
Shepperd, W. B., Power; Physics 
Sherman, K. 8S. 

Shipley, E. D., Communication 
Shorey, L. F., ’ Power 

Siblia, K. F., Elec. € Comm., Ilium. 
Siegfried, Victor, Power 

Siler, H. K. 

Simrall, H. C., Power; Illumination 
Sinclair, E. 

Siskind, R. P., Electronics € Comm. 
Sitz, E. L., Power ; Math. 

Skroder, Cc: E., Communication 
Slavin, W. A., Power 

Small, E. H., Power; Electronics 


Smith, E. F., Power 
Smith, E. H., Hlec. € Comm. 
Smith, F. W., Power; Communication 


Smith, H. J., Electronics € Comm. 
Smith, H. M., Power 

Smith, H. 

Smith, H. W., Power 


Smith, J. H., "Power ; Physics 

Smith, J. S., ’ Blee. €& Comm. 

Smith, M. 4 

Smith; O. J. M., Elec. d Comm. ; Physics 
Smith, P. C., Electronics € Comm. 
Smith, R. J. 

Smith, T. C. 


Smith, V. G., Power; Communication 
Smith, Wi > Elec. € Comm.; Physics 
Smith, W. P., Power 

Smock, D. O., Power 

Sohon, H., Power; Mathematics 
Sommerman, G. M. L., Meas. € Dielectrics 
Sorensen, R. = Power ; Economics 
Spangenberg, K. R., Electronics &€ Comm. 
Spencer, P. L., Elec. & Comm. 

Spitzer, C. F., Power; Elec. € Comm. 
Starr, E. WwW... Power 

Stauder, . F., Power 

Stavely, B., Power, Electronics 
Stelzner, 7 oe Power ; Illumination 
Stenis, T. B., Electronics ; Phys. 
Stevenson, W. D., Power 

Stiles, A. M., Power 

Storry, J. O., Power 

Stout, M. B., Power 

Stout, T. M. 

Straiton, A. bb Elec. € Comm.; Physics 
Strelzoff, J. 

Strong, E. ue “Illumination 

Sullivan, A. 4 

Swarm, H. M. 

Swenson, G. W., Power; Communication 
Tang, K. Y., Power 

Tappan, F. G., Power 

Tapy, R. W., Power 

Tarboux, J. G., Power 

Tarpley, H. I., Power 

Tatum, F. W., Power 

Tehou, M. W. 

Teare, B. R., Power; General 

Teasdale, A. R., Power 

Terwilliger, C. Van O., Power; Math. 
Thomas, M. A., Power 

Thom Forde, C. J., Electronics 4 Comm. 
Thomforde, C. J., Power 




















322 OCCUPATIONAL DISTRIBUTION OF MEMBERSHIP 


pre ne E. W., Physics 

Tilghm H. 

Tiles, pe Power; Elec. € Comm. 

Timbie, Ww. H., Power 

Timoshenko, G. S., Physics 

Tingley, F. T., Power, Elec. € Comm. 

Todd, M. ower 

Tompkins, F. N., Power 

Torgersen, H., Power 

Tracy, G. F., Power 

Travis, I., Research 

Trueblood, R. O., Power, Elec. € Comm. 

Tuck, H. ’P. 

Tucker, C. E., Power; Communication 

Tudbury, Cc. 7B Power 

Turner, H. M., ’ Physics 

Turner, R. C., Power; Elec. € Comm. 

Tuthill, J. K., Power 

Vail, C. R., Power 

Valade, E. 4. Electronics & Comm. 

Van a . 

Van Nice, R. I. 

Van Valkenburg, M. E., Elec. € Comm.; 
hysics 

Van Wambeck, S. H., Power; Commun. 

Van Zile, ~~ W., Power & Comm. 


T. 

Vitrogan, D., Mathematics 
Vivell, A. E.. Power; Physics 
Volk, a A., Elec. € Comm.; Phys. 
Voorhies, M. B., Power 
Wagner, BE. J., Power 
Wahlers, F. A., Power 
Waidelich, D. L., Electronics € Comm. 
Walker, E. A. Electronics ; Physics 
Walker, H. N.. Power ; Tilumination 
Wallis, C. M., Electronics & Dap vas 

ard, 4 > Power, Elec. € Comm. 
Ward, 
Ware, A. Electronics € Comm. 


Wareing, J. F., Hlectronics € Comm. 
Warner, H. O., ‘Tum. 3 Math. 
Warner, J ie ow 

Warren, C. E., Matnenetee; Power 
Warren, S. R. 

Waters, J. S.. Power; Elec. € Comm. 


Watson, A. E., Power; Illumination 
Watson, H. M., Communication 


Webb, R. 7. ” Power 
Weber, Ernest, Elec. € Comm.; Physics 
Weber, 4"; Power; Physics 
Weil R. T., Power 
Weimer, F. C., Servomechanisms 
Welch, E. R., Power 
Werts, L. C., Elec. € Comm. 
Weston, E. R., Power 
Wheeler, R. C. H., Elec.; Math. 
C. C., Power; Illum. 


Widener, B. McK., Illum.; Math.; Phys. 
Wildes, K. L., Power ; Electronics 
Wiley, J. B., Power 

Wilkinson, R. I.. Communication; Math. 
Willard, F. R., Electronics € Comm. 
Williams, B. M., Electronics € Comm. 

ba sea L. B., Power, Hlec. d Comm. 


Willis, B. Physics 
Willis, Power 
Wilson, B. Elec. € Comm. 


- Power; Illum. 
Power 

Wing, A. 2. Comm. ; Power 
beggar E. 5 Power 
Winn, A. L. 

Winsor, L. P., Power 
Wischmeyer, c. R., Power 
Wischnia, H. F., Power 


S., 
o 

Wilson, D. &. Elec. € Comm. 
ty 


Wise, E = Mechanical 
Wohiford, J. EB. 
Wolf, 'G: Elec. € Comm. 
Wolf, it, Power ; Elec. & Comm. 
Wood, F. R., Mathematics 

Elec. &€ Comm.; Physics 
g H., Power; Illumination 


Electronics 
be Power ; Aero. 
Young, M. G., Electronics € Comm. 
A. M., Elec. d Comm.; Physics 
Zaret, M. B., "Blec. é& Comm. 
F. P., Electronics 
Zern, k. ¢ 7 Elec. & Comm. 
Zimmerman, S. W., Power 
Zweig, F., Power; Math. 


avs 
D 
- Wright, O. i Communication 
3 R., 


ENGINEERING DRAWING 


Aakhus, Theodore, Electrical 
Ackert, H. P 

Adams, D. P,, Mathematics 
Adams, Ww. Ek. Aeronautics 

Aldrich, a Ind. Engrg. 


Allen, G. M., Architecture 

Allen, S. Cc. Shop. & Mech. Arts 
Altman, H. 8., Min. Tech. 
Anderson, J. A. 

Appleby, A. N., Machine Design 
Arnow. 

Atkinson, Mi B., Industrial 
Autenreith 

Bauer, F F. §., Tapiaemtnie: machine design 
Beach, H. Ei Mathematics 
Berard, S. J.. Mechanical 
Bernard, J. B., Math. 

Bettencourt. W., Machine Design 
Betterley, M. L., Shop & Mech. Arts 
Bigelow. A. L., Structural 

Binns, F., Mechanical 

Black, Cc. e.. City Planning 
Black, EB. 

unica, i. S., Mech. & Mat. 
Blake, C. 

Bleikamp, g ¢. ; 
Boehmer. H., Gen. Eng. 

Bohlin, H. G., Mechanical 

Bolds, M. 

Bone, H. K. 

Borri, R., Shop & Mech. Arts 
Bowes, W. H., Mechanics 

Boyd, H. S., Mech. & Mat. 

Bragg, F. C. Mech. & Mat. 


Brattin, C. L., Machine Design 
Brille, B. 5 

Brock, G. H., Sanitary 
Brooke; W. Mathematics 


Brown, B. L., "Mech. & Mat. 
Brownell, qT.’ C., Mechanical 
Brubaker, W. F., Architectural 
Bruno, E. C. 

Bryant, D. F., Mechanical 
Buck, é. P. se cal Surveying 
Bullen, P. 
Bunker, A. , Des. Geometry 
Burnett, J. R,. ” Metallurgy 
Burris, L., op 

Butler, a4 Mechanical; Mechanics 


mt, 


= 
my 


Carlson, C. I. 

Carpenter, C. F., Mechanical ; Mach. Des. 
Carter, A. H., General 

Carter, 


Castleman, J. R.. Civil 

Champagne, R. G., Math. 

Christianson, L. CG, Mathematics 

Clear, J. A., Mathematics 

Cleary, S. F., Mechanical, machine design 
Clemens, G. J 
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Coke, Z M., Mechanical 
Cole, R. C., Chem. Eng. 
Cole, R. W. 

Coleman, R. M., General 
Collins, B. K., Mach. Design 


Comi, P. J. Surveying 
Conner, J. 8. 

Cook, D. I., Machine Design 
Coons, S. A. 

Cooper, C. D., Mechanical 
Cooper, L 


Coppersmith, C. W., Mech. mach. design 
Coventry, N. M., Architectural 
Coyne, D. I... Architeccure 


Crossman, 4" Civil, surveying 
Culver, E. %.. Mach. Des. 
d’Amato, G. A. 

Danforth, H. E., Architecture 
Daniel, L., Mech. é Met. 

Davey, J. T.. Machine Design 

De Lee, J. Ae Civil 

de Mattos, J. Z. 

Dembski, M. V. J. 

Denis, Bro. A., Mathematics 
Dent, J. B.. Civil; San. EB. 
Dessaver, W. E. 

Devine, J. J., Civil 

Dimatteo, J. E., Machine Design 
Dixon, D. P., Architecture 


Dobbins, G. S., Mechanical 
Doke, H. B. 

Douglas, C. E. 

Dowling, E. J., English 
Dunkle, R. W. 

Eaton, 3 


Ebert, E. 5 ie Structural 

Eckle, J. N.. Civil, structural 

Edson, C. G. 

Edstrom, A. E., English 

Eggers, H. T. C., Mathematics 

Ellis, I. L., Mech. € Mat. 

Elrod, S. B., Mechanical 

Enburg, J. T. 

Eichelberger, M. B. 

Euvrard, L. E., Mechanical 

Evans, J. H., 

Fairbanks, O. W., Refrigeration 
Farnham, W. E., Mechanical, mach. des. 
Fenwick, H. H., Industrial; Mechanical 
Ferzoco, P. H., Ind. Engrg. 

Field, W. B., Architecture 

Finch, F. R., Mechanical, machine design 
Findlay, J.-E. 

Fowler, R. W., Mechanical, mach. design 


Fox, 

Freer, W. V. 
French, R. W., Civil 
French, BE. 

Bry, H. P. 


Fullmer, D. M., Aeronautics 
Gardner, J. E., Architecture 
Gatcombe, E. K. 

Gerhardt. H. 

Gleason, G. c ‘Civil 
Goppert, H. 

Gordon, I., eshaiahia 
Gorman, W. M., Shop 
Gracie, A. E 

Grant, H. E. 

Grant, R. W., Mfg. Proc. 
Griffith, F. 0, Electronics 
Griswold. Machine Design 


Haentjes, Cc. - * Mathematics 
Hagen, R. R. 

Hainey, M. F. 

Hales, V. D., Civil, surveying 
Hall, C. B. 

Hall, 8S. G., Mech. & Mat. 


Hamlen, BE. K.. Mechanical 

Hanrahan, G. EB 

Hans, R. F. 

Hansen, W. E., Structural 

Hardaway, B. A., Civil 

Harris, K., Heat Power 

Harris, H. E, Math. 

Harris, M. P., Mechanics 

wr ag A. S., Civil 

Heacock, A., Civil; Sanitary 

Heedland. | C., Mfg. Proc. 

Hebrank, E. F., Metallurgy 

Heckethorn, ‘L. 0. 

Hedinger, H. E., Civil; Physics 

Heimerich, J. J., Architectural 

Hein, J. M., Architectural 

Henke, F. S. 

Henry, H. L., Machine Design 

Heppinstall, R. S., Mech. & Mat. 

Hesse, H. C., Mechanical, machine design 

Hessemer, P., Des. Geometry 
Hicks, S. F.. Civil 

Higbee, F. G. 

Hightower, R. L., Electrical 

Hill, I. L., Shop 

Hill, J. a Civil ; Mechanical 


Hill, 
Hinkle, R. 
Holladay, DM. 
Holman, L. W., Architecture 
Hood, G. J. 
Horine, J. S. 
Howe, H. B. 
Howe, b... Bs 
V. E., Machine Design 
Hebel, W., General 
Hughes, D. G. 
Hughes, F. R.. Civil, surveying 


Huzarski, R. G.. General 

Jemtson, 'W. F.. Mechanical 

Jenkins, W. L., General 

Jennings, T. S., Mech. & Mat. 
Jewell, W. R., Machine Design 
Johns, W. B., Mechanics and Materials 
Johnson, M. F., Civil; Mathematics 
Jorgensen, Albert, Civil ; Mech. & Mat. 
Johnson, A. E., Industrial 

Johnson, L. O., Civil 

Jones, L. D. 

Kamm, a Mech. & Mat. 


Keaton, i D., Architecture 
. D., Shop & Mech. Arts 
Kent, B. C., Machine Design 


A 
2 
pA 
> 


Kepler, F. R., Education 
Kessler, C. J., Mechanical 
Kinner, H. G. 
Kirby, R. 


L. 
Kostos, F. C., Mathematics 
Kummerle, H. M., Mechanic Arts 
Kurtz, J. W., Shop 
Ladner, A. “ Math.; Mech. & Mat 


Lagaard, M. Surveying 
Lambie, J. 2 General 
Larson, B. O., Civil 


Lee, H. 

Leighton, A. W. 

Lenhart, J., Sanitary 

Lewis, BE. H., Shop 

Livas, H. L., Architectural 
Livermore, J. D., Architecture 
Livingston, N. B. 

Loving, R, O., Mathematics 
Ludden, D. J., Architectural 
Lurie, A. N., ‘Architecture ; Mech. & Mat. 
Luzadder, W. J., General 

Lyerly, R. L. 

Lyon, D. R., Mechanical; Sanitary 
Machovina, E. 

Maclin, E. 4 ‘Machine Design 








Magnuson, E. a 

Mallon, A. H., 

Mansfield, H. we a and Mechanic 
Arts 

Mara, H. W., Mathematics 

Marion, C. P. 

Marsh, = - Surveying 

Manuel, 

Martin, 5 W., 7 

Mathauser, E. B, vil 

Maute, B W., Teshotasioe 

McClung, t.D: 

McCully, H. M. 

MeDonaid, OES ye 

McDonald, F. J. 

McFarland, J. D., Electrical 

McGuire, G., Architecture 

McGuire, N. C., General Eng. 

MeNear, F, Mechanical 

MeNeary, Vietthow Mechanical 

MeNeill, W. H., Civil 

Messenheimer, A. E., Machine Design 

Meyer, M. M., General 

Middleton, L. B., Arch. 


7, 
Mitchell, E. a Aeronautics 
Monroe, L. 
Moore, E. R. Shop 
Moore, T. 
Moose, rE. rE, Civil, surveying 
Morris, H., Architecture 
Mortland, a A., Structural 
Mudgett, A. G., Shop 
Mullins, B. F., Civil, surveying 
+ norma H. Bi Electrica 
Myers, H. D., Civil, structural 
Nash, T. x Om General Physics 
Neal, H. P, Mechanical 
Nellis, A. A., Shop & Mechanic Arts 
Nelson, W. ne Mechanical 
Nettleton, E. ’B. 
Nollau, L. E., General 
Noren, O. 
Northrup, R. T., Industrial 
Nyerges, G. A. 
Oberzil, E. W. 
O’Connell, J. E. 
Oliver, J. P. 
Olson, O. A., a 
Orbeck, M. 5s 
Orth, H. D. 
Osborn, F. C., General Eng; rai 
Osborne, D. §., Mech. & Mat. 
Osthues, B. B., Machine Design 
Oxnard, H. W., Civil 
Paffenbarger, R. S., Industrial 


Palmer, L. G. 
Palmerlee, A. £- Mechanical 
Pankratz, G. Machine Design 


Panuska, F. c "Psychology 

Paré, E. G., Civil 

Parker, V. C., Mechanical 
Patterson, M. H., Humanistic-Social 
Paul, E. W., Hconomics 

Paul, G. W., Math. 

Paulsen, Fridtjof, Math. ; Mechanical 
Pearson, J. E., Aeronautics 
Penney, D. BE. General 

Perkins, R. B., Welding 

Ai ory Cc. C., Industrial 


Pfeil, 
Pian, “R. M. 
Philby, A. J. 


Phillips, E. B. 

Pierce, W. P., Math. 

Plock, Henry, Civil 

Polaner J. L., Mechanical 

Porsch, J. H., Civil; Mech. & Mat. 
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Porter, F. M., Architecture 

Potter, O. W., Mineral Tech., metallurgy 
Potts, P. O., Mechanical 

Prewett, C. H., op 

Putnam, G., Mathematics 

Quaid, Fh Z, Hydraulics, math. 
Rackway, ai S., Mech. € Mat. 


- Radford, S. S., Industrial 


Ransdell, C. H 
Rappolt, F. A. 
Ratterres. W. B. 
Reed, E. O., Min. Tech. 
Kehm, K. W. 
Rickly, S. E. 
Riebeth, T. J., Machine Design 
Rising, Justus, Mechanical; Shop 
Rising, J. S., Mechanical 
Roberts, J. M. 
Robertson, J. E., Methematics 
Rohr, W. F. 
Rook, G. 
Rule, J. T.. Mathematics 
Rush, J. E., Graphics. 
Rushing, J. F., Civil 
Russ, J. M., Mechanical 
Sagan, S. D., Mech. & Mat. 
Sanderson, A. E. 
Sandstrom, H. E., Mathematics 
Sauder, J. L., Mechanical 
Sauer, F. 
Schermerhorn, J. R. 
Schick, L. E., Civil 
Schlegel, E. x. 
Schone, F. P., Mach. Des. 
Schruben, L. R., Electrical 
Schumacher, R. M., Mechanical 
Sedlander, N. R. 
Seeger, J. C., Sanitary 
Selfridge, B. D., Electrical 
Senne, J. E., Heat Power 
Shaffer, H. A.. Power 
Shallene, W. E., General 
Shapiro, S. E., Architecture 
Sharoff, M., th. 
Sherman, V. E. 
Shiels, K. G., Mechanical 
Shigley, J. E., Machine Design 
. S., Architecture 

W., Architecture 
H., Heat Power 
Sieh, W. D., Mechanical 
Silberg, S. S., Mach. Des. 
Skamser, H. P., Commun. 
Slantz, F. W., Civil 


., Machine Design 


Smith, L. W., Surveying 

Smith, S. B., General 

Smutz, F. A., Mechanical, machine design 
Snook, R. C. 

Spalding, L., Industrial 
Spencer, H. C., Architecture 
Spenner, F. J., Mathematics 
Springer, C. H., Civil, structural 
Springer, R. D., Construction 
Stafford, A. B., Mechanical 
Starr, M. oe Hoonomice 


lo) 


Stevason, Ris 

Stewart, E. H., J... iam 

Stock, 0. L., Architecture 

Stone, O. M., Architecture 

Stoneking, C. 'E., Math. 

Stork, W. L., Mfg. Proce. 

Street, W. E., Industrial 

Sturmer, A. MM For. Languages; Econ. 
Svensen, C. 

Swanner, J. 6. 


Taylor, W. H., Mech. ¢ Mat. 

Tea, P. L., Mathematics 

Temple, E. H., Mechanical, mach. design 
Thayer, H. R., Civil; Sanitary 
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Thomas, A. L., Mechanical, mach. design 
Thomas, L. W., General 
Thomas, N. D., oe 
Thompson, <. , Human-Social 
Thompson, H. ro Machine Design 
Townsend, C. E., Machine Design 
Tozer, B. F., Mechanical 
Turner, W. W., Architecture 
Tuthill, S. P. 
Vasconcelles, H. I., Industrial 
ideto, H. E., English 
Vierck, C. J., —, 
Vreeland, H. 
weer: Ww. = ” Hydraulics 

ee Civil, surveying 
ae & Architecture 
. W., Architecture 


v. 

. M., Mechanical 

Walker, L. D., Surveying 

Watkins, F. EB. 

Waymack, R. W. 

Webb, A. O. 

Welch, H. E. 

Wellman, B. L., Mechanical 

Wenner, E. V., Architecture 

Westfall, A. 

Whitehead, H. G. 

Whitmer, A. B. 

Wilder, R. A. 

Wilson, L. C. 

Wladaver, I., Des. Geometry 
ood, A. B. 

Wood, eg N., Machine Design 

Worsencroft, R. R., Transportation 

Wright, Austin 

Wright, W Sg T., English 

Young, H. 

Young, J. E.. Heat Power 

Zanotti, G. S., Mech. & Mat. 

Zellner, E. a Die General 


ENGLISH 
Abbuhl, Fred, Debate 
Ames, A. C., Human-Social 


Arnold, C. K., Human-Social 
Ayers, J. A., ee 
Bartlett, H. R istory 

Bennett, B. B., Foreign Languaye 
Bezanson, W. B. 


Birk, W. O. 

Bloxsome, J. L., History 
Bowman, R. S., Foreign Lang. 
Boyd, L. E., Human-Social 
Brackett, R. D., Speech 
Brandt, C. G. 

Brown, €&. A. 


Bryant, L. S., Human-Social 
Buchan, A. Me Human-Social 
Burkland, C. 

Christensen, . J., Human-Social 
Collester, C. 

Conklin, W. am ” wisn tented 
Cory, A. M. 

Creek, H. L., Human-Social 
Crouch, W. G., ire Lang. 
Cumberland, R. 

Donahue, TT: L. 

Dumble, W. R. 

Durkee. F. M., Human-Social 
Ernst, EB. H. 

Farrell, T., Humanistic-Social 
Fear, A. J. 

Fisher, E. G., Human-Social 
Flint, P. H., Human-Social 
Fountain, A. M., Electrical 
Frazier, P. B., Humanistic-Social 
Gertz, F. H., Human-Social 
Godfrey, W. P., Human-Social 
Gould, J. R. 


Graham, W. W. 
Grammer, F. A., Human-Social 
Gray, ie a Human-Social 


Higginbottom, E. 
Hodges, J. C 
Hoffman, L. 
Howell, A. C. 

Humphrey, J. E. 

Johnson, w. 

Jones, W. P. 

Judy, C. K., Humanistic-Social 
Kelley, H. H., Humanistic-Social 
Knoll, H. B. 

Knowles, E. B. 

Leggett, G. H., Humanistic-Social 
Lingeman, C. A. 

Lowe, W. J., Psychology 

Lynch, W. S., Humanities 
Maloney, L. D. 

Marshall, R. P., English 

Maurer, ) A 

McClintock, E. C., Economics 
McLean, W. G., Electrical 

Miles, M. A. 

Mock, C. O., Drawing 

Nash, R. W., Human-Social 
Nugent, FE. F. 

Nyland, W. S. 

Olmsted, S. P. 

Parrott, A. A., Mathematics 
Pitman, J. H., Humanistic-Social 
Price, Robt., Human.-Social 
Price, S. R.. Lang. ; Human.-Social 
Rainey, G. W. 

Raw, R. M., Psychology 

Read, H. M. 

Rose, L. A., Foreign Lang. 
Russell, D. i 3 Human-Social 
Saidla, L. E. y's Psychology 
Schmelzer, R. W. 

Shurter, R. L., Human-Social 
Sweet, I., Speech 

Thompson, K. O. 

Thompson, P. V., Human-Social 
Thornton, J. a Economics 
Turner, W. 

Tuttle, R. mn 

Ulman, J. N. 

Ulrich, J. R. - 

Van Dyke, J. R. 

Vaughan, L. 


at 


S. 


6 
. Civil, hydraulics 
” Blectrical, power 
Willey, E » Machine Design 
Williams, 
Williamson, Hn ¥s Psychology 
Woolford, M. K 

Wright, y Human-Social 
Wykoff, G. S., Humanistic-Social 


FOREIGN LANGUAGES 


Atwood, L. L., History 
Greiner, O. A., English 
Middendorf, H. Q., German 
Pirchio. P. M., Mathematics 
Scheifley, C. K., History 


GENERAL ENGINEERING 


Addison, G. I., Codrdination 
Aldrich, L. 


RS 





Applegate, J. M., Drawing 
Arnol N., blectrical 


Ayers, Be T, Civil 

Ayre, R. S., — 

Ballard, 

Baldwin, BE. i. Production Engrg. 
Balyeat, R. 

Bassett, L. PE 

Batchelor, H. B. 


Beatty, P. H 


Bergren, E. L. 

Bishop, M. C., Industrial Des. 
Blickensderfer, H., Civil 
Bliesner, G. H. 

Boehmer, H., Drawing 
Bogardus, R. K. 

Bolds, M. i, Drawing 


Brown, R. Q., Drawing 
Burdett, R. W., Shop 
Campbeil, R. B. 

Campbell, R. W. 

Capuro, A. D. 

Cardin, C. J., Mechanical; Mech. & Mat. 
Carter, A. H., Arch. 

Cobb, Cc. 

Collier, H. E., Mech. & Mat. 
Conley, W. J., Mechanical 
Cox, W. N., Safety Engrg. 
Crain, H. M., £nglish 


ag ok 
Crosno, “ D., Mech. &€ Mat. 
Crowder, B A. 


Davis, F. Ww. Photography 
Dana, F. C., Mathematics; Civil 


De Carolis, M. J. 
Devaney, A. F. 

Dembski, = wa 
Douglass E., Drawing 
Easton, rh W., Mechanical 
Emery, L. 

te 3: 

Feld a, 

Petteriey, G. H., Physics 
Fixen, V. L. 

Fogarty W. P., Drawing 
Fogel, C. M., Electrical 


Goppert, H. R., Drawing 
Graney, M. R., Drawing 
Grant, D. H. 


Guilikgon. BN C., Heat Power 
S. G., Drawing 

pelle R. H., Drawing 

Hempstead, J. C., Economics 

Hermes, R. M. 

H.tzel, T. B., Eng. Drawing; Mechanical 

Higgins, J eee 

Hindle, M. 

Hirsh, F. 

Hnath, N. 

Hoag, A. L., Civil 

Holcomb, R. M., Civil 

Howard, R. L. 
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Hughes, M. 

Hyde, T. E. 
Johnsrud, a N. 
Joseph, S. 

King, H. 

Kinsiow, R. 
Kirchgessner, J. ¥. 


- Kleinschmidt, R. B., Mechanics 


Korges, 
Kunse, R. M. 
Langford, T. R. 

vy, M. J. 
Linten, L., Brewing; Power Pls. 
Lockwood. H. 
Lockwood, R. Mt. 
Longstaff, J. B. 
Losinsky, J. 
Lund, C. B. 
Macartney, T. W. 
Main, C. T., Industrial 
Marcus, L. 
Marek, C. T., Industrial 
Martin, B. W., Drawing 
Mathewson, J. H., Human-Social 
McCollum, + > Supt. 
McDonald, 
McKean, J. 4, fe 
McNeese, D. C., Civil; Surveying 
McRight, R. B., Electrical 
Miner, H. 
Mock, C. O.. Drawing 
Mooney, Coy. 
Moore, 


Osteriag, é:: Yr. 


O'Leary, F M., Mathematics 
O'Neill, a: 
Oehmke, % R 
Oswald, R. C 

Othus, J. C. 

Owen, S. P., Drawing 
Parke, E. C. 

Parker, E. M. 
Parkinson. H. N. 

Parr, K. , Shop 
Paul, A nN” 

Pierson, G. E 


., Industrial 


Cc. 
Pugh, R. N., Mech. & Mat 
Radcliffe, - ‘G., Architectural 
Reid, W. 
Reynolds, Te. Ww. 
Richardson, M. B., Labor Rel. 
sonnel 
Ritland, H. O. 
Rogers, C. qs Drawing 
Rowlands, T. M. 
Scheinman, Jay 
Scottino, P. L. 
— 


- 


J. C.. Air Condit. 
Simon, A., Electrical 


E. 
Me: $ 
Poe eal P. C., Tool Engrg. 
T. D. 


Stephens, “ H. 

Stinson, S. T., Mech. ¢ Met. 
Swalm, 
Taylor, C. L., Biotechnology 
Taylor, E. H. 

Taylor, W. C., Jr. 

Thomas, W. E. 

_ V., Human-Social 
hor, 


on 








& Per- 














Thorne, 4 5 
Tinning, G 
Tyler, G. — “Mechanical 
Vasconcelles, J. 

Vi pH. 
Videto, H. E., 
¥4 0. Mech. 
Wanless, R. A., Construction 
Wardell, A. 

Warner, F. M., General 

Webb, 

Weber, H. S., Mechanics and Materials 
Wellman, B. Ee, Mech.; Mech. & Mat. 


Forestry 
é& Mat. 


Wells, E. H. 

Whelan, D. E., Geodetic Survey 
Whenman, J. H., Mechanical 
White, D. 


Williamson, J. 
Wilson, E. R., Mechanical, mach. design 
Wood, A. B., Mechanical, machine design 


Wood, je er illumination 
Gactas, si N., Relations 
Worsencroft, R. — Civil 

Wright. W. J. T., English 

Wulf, H. E. J. 

Zilly, R. G.. Civil 

Zozzora, F., Drawing 


HUMANISTIC—SOCIAL STUDIES 


Barnard, N. H., Assoc. Sec. 
Caldiero, F. M. 

Carroll, G. A. 

Cumberland, R. W., English 
Embler, W. *. a 
Fuller, z , History 
Girvin, 

Gullette, e <4 English 
Guthrie, Ba. 

Hall, A. V., English 
Heimonen, H. S8., Geology 
Hicks, W. N., eg 


Hildebrant, HH. E., Psychology 
Jenkins, cc. 
Kiehl, R. E. 
Klitgord, oO. 
Klopsteg, P. E.. Appl. Sci.; Personnel 
Luker, A. G., Economics 
Magoun, F. A. 
Meserve, G. H., es 
La gy ae J. H., 
Paul, su "enantio 
Proctor, w J. 
Stephans, C. H., Ind. Relations 
Sullivan, 7 M., "Psychology 
Surratt, I W.. English 

er- Sweeney, we. 
Thompson, K. O., English 
Walten, M. G., English 
Williamson, H. A., English 
Widdop, R 
Wood, E 


INDUSTRIAL ENGINEERING 


Alexander, W. T., Mechanical, mfg. proc. 
Amrine, H. T., Industrial 
Andrews, D. K., Mfg. Proc. 


Apple, J. M., Mechanical 
Avent, J. M. 
Babcock. M. M. 


Barish, N. N. 

Barnes, R. M., Economics; Mechanical 
Barnwell. G. W., Economics ; General 
Beatty, H. R., Mechanical 

Beatty, J. D., Economics 


Bell, L. F., Economics 
Bigelow, R. G., 
Bintzer, H 
Bock, L. 


Mechanical 


s., Economics 
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Bolt, ¢..D:. = 

Bolz, H. A., Mechanical 

Boston, O. ‘Ww. Mfg. Proc. 

Boyan, E. A.. fo. Proc. 
rock, E. H., Arch. 

Brooks, 7 A., Economics 

Brown C., Psychology 


‘own. 
Bullinges; Cc. EB. Eng. Economy 
Burgess, A. R.. Refrig. 
Byrnes, J. G., Economics 
Carlson, D. E., Labor Relations 
Case, H. W., Psychology 
Connelly. J. R.. Mechanical 
CoVan, J. P., Shop 
Crouch, J. * 

Dague, B. S. 

Davidson, H. 0. 

Deleo, E. A. 

De Luca, E. D. 

Dennison, H. E., Economics 


Dent, H. M.. Mechanical 

Devor, E., Mach. Des., Mfg. Proc. 
Dorney, BE. 

Dowd, M. E., Co- op. Ed. 

Dutton, a, P., Bus. Org. 
Dwyer, kb 

Hgry, C. R., Mechanical 


meres, L. A., Education 
ppelsheimer, D s 


alrehitd.. | Mechanical 
Farwell, a8. ye oe 
Field, Kv , Mechanical 
Filpetti, Q: ’ Economics 
Finlay, W. W. 
Foos, C. B. 


Freeman, R. G. 
Ganuen we W. H. 


Ganon 

Gilbreth. Y: Mechanical ; Psychology 
Glover, L. in yo 

Good, M. R., Economics 

Green, P. } Mfg. Proc. 

Green s 





» R. S., Civil 
Greenwald, D. U., Heat Power 
Groseclose. F. F., Mechanical 
Gwiazdowski, A. P. 
Hainer, L. 
Hall, P. R., Min. Tech., metallurgy ; Shop 
Hanselman, G. R.. Mathematics 
Hart, S. T.. Mechanical 
Hauser, J. J. 
Henderson, D. E. 


Hobson, L. S. 
Holme, T. T., Mechanical 
Howard, R. L., General 


Hummel, J. O. P.. Hconomics 

Hunt, M. W.. Mach. design; Heat Power 
Hussey, ” 

Ireson, W. G.. Economics 

Jaffe, yd ~~ Human-Social 

Jenkin, 

jo ells G. ra K., Electrical 

Juran, an M 


King, I. 
Knight, W A., Shop 
Knowlton, R. cx fa ee 


Koepke, Cc. A., Mfg. Processes 
Laitala, = Mfg. Proc. 
Lander, L 
Lehoczky, P. 'N., Economics 
Lesser, A., Economics 
Littauer, 8. B., Math. 

berg, H. 
Lohmann, M. R., Human-Social 
Lott, A. O. 
Loughmiller, K. M., Humanistic-Social 
Lucas, EB. L., Mechanical 
Lytle. C. W.. Economics 
MacCrehan, W. A. 








Martinson, E. P. 
McKenna, J. V. 

Merrick, C. M., Mechanical 
Metz, D. C., Electrical 
Miller, A. M., Economics 
Ming, F. W., Eng. Draw. 
Mitten, L. G. 


Mochel, M. G., — Mach. Des. 


Moore, H. D., 

Morgan, J. Cc, Piamerative 
Morisette, C. 'W. 

Mullee, W. R. 

Mundel, M. E., General 

Nadler, G. 

Norem, B. H., Mechanical 
Norton, P. T., Economics; Shop 


Owen, H. F., Drawing 

Pearce, F. , Mathematics 

Penick, J. Drawing 

Pigage, L. C., Eng. Drawing 

Piatt, W.. Humanistic-Social 

Porter, D. B., Mechanical, mfg. proc. 
Powell, K. A: Mach. Des. 

Powers, F. W 


Query, L. H., Mechanical 
Rhodes, T. J., Mechanical 
Riegel, J. W., Economics 
Risteen, H. W., Mechanical 
Robinson. D. I., Mechanical 
Robinson, F. J. 

Robson, F. B. 

Roemmele, H. F., Heat 
Rogers, H. B., General 
Roscoe, E. a: Mechanical 


Ruten, ea 
St. Clair, O. A., Engineering Drawing 
Sampson, M. W., English 


Searr, F. 

Schell, EB. H.. Bus. & Eng. Adm. 
Scheiber, N. B. 

Schneider, R. P. 

Scott, C. R. 

Seidl, Cc. G., Economics ; Psych. 
Sizelove, oO. a Human.-Soc. 
Smith, A. J. 

Smith T N. 

Sollenberger, R. C., Mechanical 
Spafford, W. F., Economics 


Spriegel, W. R., "Momt.; ; Human.-Soc. 
Stainton, e s., Prawing 

ro agg . G.. Psychology 
Steiner, S. F., Py uction 
homas, F. H., Mfg. Proc. 
Thomas, G. D. 

Thomas, J. V. 

Thuesen, H. G., Mfg. Processes 
Tims, G. B., Shop 

Torgersen, W., MYg. Proc. 
Turkes, W. R. 

Turner, J. L. 


Ungerleider, B., Mfg. Proc. 
Van Winkle, E. “e:, Economics 


Waite, W. W. 
Walkup, J. K., General 
Wenn, 


Wilcox, D. B., apie Proc. ; Economics 
Williams, D 

ieee * 

Woodhull, J. H rae Proc. 

Wykes, s A,, Mfg. Proc. 


LIBRARIANS 
Allerding, J. Fe 
Baswell, H. 
Bonn, G. oa 


Bristol, R. 

yee lg 'M., Math. ; Physics 
Chapman, E. A. 

Chesire, E. B. 








328 OCCUPATIONAL DISTRIBUTION OF MEMBERSHIP 


Converse, H. C., English 
Crosland, D. M. 
Dalton, B. H. 

Gibson, Madeline 

Hyde, W. H. 

Johnson, K. E. 
Lancour, H. 

Lane, Ruth McG. 

Marks, M. BE. 

Maxfield, D. K., Human.-Social 
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Hanley, G. P., Heat Power 

Hanson, K. P., Heat Power 


-Hardgrave, J. C., Mfg. Processes; Shop 
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Hoye, F. W., ‘Mech. € Mat. 
Hrones, J. ‘A, Mech. & Mat. 
Hrubecky, H. F 


Huckert, J. W., Mach. Des.; M. & M. 
Hudson, D. E., Mech. &€ Mat. 
Hughes, A. D. 

Hugo, M. S. 


Hull, W. L., Aeronautics 
Hummel, J. G.. H-P.; Plants 
Humphries, J. C., Mach. Des. 
Hyde, T. E., Drawing 

Hyland, P. H., Power Plants 
Ihlefeld, W. G. 

Irwin, R. R., Refrigeration 
D'Isa 

Iversen, H. W., Mechanics 
Jackson, D. C., Jr., Mfg. Proc. ; Electrical 
Jackson, J. W., Mach. Des. 
Jackson, W., Mathematics 
Jacobs, R. M., Heat Power 
Jacobsen, L. S., Physics 
Jacobus, D. S., Electrical; Power 
Jakob, Max, Physics 

Jamison, R. M., H-P.; Refrig. 
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Jarvi, R. V., Mech. & Mat. 

Jenkins, R. B., H-P; Mech. ¢ Mat. 
Jennings, B. it., Heat Power; Refrig. 
Jeske, R. 
sett, ¢. ©. Mach. Design; Mech. & Mat. 
Johnson, C. G., Min. Tech. 

Johnson, H. A. 

Johnson, J. % H-P; Mech. & Mat. 
Johnson, J. | Hydraulics 

Johnson, W. b ” Machine Design 
Johnson, W. Ei. Mechanice 

Joice, C. B., Myjo. Proce. 

Jonassen, Finn, Civil 

Jones, J. B., Heat Power; Power Pl. 
Jones, M. M. 

Jones, W. R.. —— Des.; Civil 
Jorden, R. Cc. rig. 

Justin, E. M., ‘Tetouan 

Juvinall, | AE oF 

Kalelkar, B. D.. Mechanics 

Katz, I., Aeronautics 

Kauppinen, T. S., Mach. Des. 

Kavanaugh, ‘Heat Pr.; : Mech. & Mat. 
— F., Heat Power ; ee 
Kaye, J ‘Heat Power ; Physics 

Keator, F. W., Mfg. Proc.; Heat Power 
Keeler, H. E., Heat Power; Electrical 
Keely, M. H., Min. Tech. 

Keenan, J. H., Heat Power 

Keith, J. I., Food Eng 

Kelly, S. J., Mach. bes, Power 

Kemler, BE. w., Research 

Kempler, G.. Heat Power 

Kenerson, W. H., Industrial 

Kennedy, R. E., Mfg. Proc. 

Kent, C. H., Heat Power 

Kent, H. L., Aeronautics 

Kenyon, V. L., Heat Power 

Kezios, S. P., Heat Power 

Kiefer, P. J., Heat Power; Power Plants 
King, J. A.. Heat Power, Refrigeration 
King, W. z., Machine Design 

Kipp, H. Sy, Machine Des.; Heat Power 


Kistler, P. N., Mechanics and Materials 
Knowles, M. 'G., Heat Power; Physics 
ee L. R., Mach. Design; Mech. € 


Kohler, H. Heat Power 
Kohloss, F. TH. Heat Power 
Kolb, R. P., Heat Power; Power Plants 


i 2 
Kozacka, a her Machine Design 
Krans, D. a Power 


Krill, A. M. 

Kroeger, H. R. 

Kuensel, H., Metallurgy 

Kulik, N., Heat Power 

Kunkel, G. M., Mach. Des.; Refrigeration 

Kushner, A. 

Kut, W. S., Heat Power 

Kyropoulos, vn Heat Power 

Labenski, 

Lacy, J. W., Tinie Design 

Laitala, E., Industrial 

LaJoy, M. i, Instrumentation 

Langdon, H. H. Heat Power ; Power Pls. 

Langille, H. B., Mach. Des.; Eng. Draw. 

Larkin, F. V., Industrial 

Larson, G. L., Heat Power 

—_ R. F., Heat Power; Pet. & Nat. 
as 

Lawson, E. C., Heat Power 

Lay, J. EB. 

Leavitt, E. E., H-P.; Power Plants 

LeCain, G. H., H-P, Refrig., Power Pl. 

Lee, A. O., Heat Power, Power Pl. 

— E. S. 

Leet, H. W., Drawing 


me: 


Leggett, J. T., Mfg. Proc.; Drawing 
Leonard, C. M., Heat Power 
Leonard, P. B. 
Leutwiler, O. A., Machine Des.; M. & M. 
ne R. W., Mech. & Mat. 
Levens, A. S., Drawing 
Lewellen, "M. T., Heat Power; Shop 
Lewis, A. D., Machine Des.; Industrial 
Licht; R. E., Eng. Draw. 

L. c., Heat Power 
Litibriage, A. L., Drawing 


in, A. 
Lindahl, BE. J., Heat Power 
Lindau, J. W., Mfg. Proc.; Aero. 
Lindell, W. F., Electrical; Heat Power 
Lindenmeyer, R. S., Mfg. Proc.; Shop ¢ 
Mech. Arts. 
Lindquist, R. M. L., Heat Power 
Lipsick, L. P., Heat Power 
Lloyd, H. R., ” Mach. Des.; Mech. & Mat. 
Loebl, R. A., "Heat Power 
Leone, W. C. 
Lofgren, K. E., Machine Design 
Loflin, Z. L., Mechanics 
London, A. os Chemical 
Lonergan, J. J. 
Long, C. H., Refrigeration 
Long, W. E., Heat Power 
Loughmiller, K. M., Industrial 
Lucarini, + ; Heat Power; Refrig. 
Lucas, BE. L , Mfg. Proc.; Shop 
Luce, A. Ww. Mach. Des. ; ‘Mech. é Mat. 
Ludwickson, J. K., Heat Power 
Ludy, L. V., Heat Power 
Luebs, A. A., Heat poet Refrigeration 
Lundquist, E. ©. 0. 
Lusk, J. B., Draiving” 
Lynam, W. A., Mfg. Proc.; Industrial 
Lyon, D. R. Mfg. Proc. ; Drawing 
Mabie, H. H.. Machine Design 
Macduff, J. N. 
MacKenzie, J. M. 
Mackey, C. O., Heat Power 
MacNaughton, E.. Mach. Des.; Heat Pr. 
Maleev, V. L., Mach. Des. 
Manifold, G. O. 
Mantell, M. I. 
Mara, H. W., Drawing 
Marco, S. M., Heat Power 
Marcoux, H. A., Industrial 
Marin, A., Heat Power 
Marquis, F. W., Heat Power; Power Pls. 
Marschner, F. W., Mach. Des., Mfg. Proc. 
Martin, B. W., Fae yy 


Martin, G. ech. & Mat. 
Martin, = a a Refrig. 

Martin, W. H: Heat Power; Refrig. 
Mason, re L., Research 


Mason, Heat Power 

Mason, W. ‘E Civil 

Masson, D. J., Fluid Mechanics 
Matson, R. M., Mach. Des.; Mech. & Mat. 
Matthes, G. F.,, Mech. & Mat. 

Maxwell, R. a Mach. Des. 

May, J. *. Aeronautics 


Mayer, J. Heat Power; Mech. & Mat. 
Meclintoch nis _A., Math. 
McDonald, Heat Power 


McHugh, ne, Vieat Power 
McIntosh, Ww. G., Mach. Des.; Mech. € 


Mat. 
McIntyre, H. J., Mach. Des.; Heat Power | 
McKee, H. L., Drawing 
McKergow, Cc.’ M. 
McLenegan, D. W., Air Conditioning 
McMinn, B. 74 Mech. & Mat. 
+p hos oO. 
MecNear, W. re * Drawing 
Medlin, J. W.. Mechanics 
Meixner, G. D., Civil 
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Meriam, J. L., Mach. Design 

Merriam, K. G., Aeronautics 

Merrick, C. M., Mfg. Proc.; Industrial 
Messenheimer, A. D., Mach. Des. 
Messersmith, C. W., Heat oeer 
Midgette, E. L., Mech. & Ma 

Miles, J. C.. Heat Power ; P. Piante 
Miller, E. W., Mach. Des 

Miller, H. W,, Machine Design 
Miller, L. o Hleat Power 

Miller, W. H., Drawing 

Miller. Ww. . 

Millian, J. Z. 

fills, B. D., Mach. Des. 

Mills, R. W., Design; Shops 

Moen, "; B., Power Plants 

Moffat, N., Machine Design 

Moody, OOM G., Power Pl. 

Moody, L. F., Machine Design 

Moore, E. R., Drawing 

Moore, J. + 

Moore, J. » Mfg. Proc. 

Moore, M. 3. "Heat Power; Mech. & Mat. 
Morehiser, J. E., Mfg. Proc., H-P. 
Morley, R. F. 

Morrill, B., Machine Design 

Morrison, y. B., Mach. Des. 

Morse, F. T., Aeronautics 

Morton, R. W., Heat Power; Power Pls. 
Moser, K. J., Heat Power; Mech. & Mat. 
Moulton, R. 'G Heat Power 

Munro, G. W., Heat Power 

Murphy, J. W., Mfg. Proc. 

Murphy, T. E., Heat Power 

Needy, J. A., Heat Power 

Nelson, C. W., Mech. & Mat. 

Nelson, D. W.. Heat Power; Refrig. 
Nevins, R. G., ‘Heat Power 

Newman, M. K., Mach. Des.; M. & M. 
Nickelsen, 7 M., Automotive 


Niemi, 3 ee Power 
Noiles, I , a. 
Nordenhoit, G. F., Ed. Product Eng. 
Nordquist, W. B. 
Norman, C. A., Mach. Des., H-P ; Ind. 
Nothmann, G. "A., Mech. é Mat. 
bert, BE. F., H-P., Power Pls. 
O’Connor, W. F. 
Ogden, P., Mfg. Proc. 
Okuro, A R., Automotive 
O'Leary, A. M., Drawing 
Oliphint, J. B., Machine Design 
Oliver, R. M., Machine Design 
Olowinski. E. J. 
Olsen, L.. Mech. & Mat. 
Olsen, R. A., Heat Power 
Olsen, T. G. 
Olson, D. R. 
Onuf, B. R.. Heat Power 
Otto,’ L. L., Heat Power 
Owens, R. c. Physics 
Paddock, R. G.. Heat Power; Power Pla. 
Page, BE. L., Industrial 
Page, F. B., Aeronautics 
Palmer, D. M., Physics 
Palmer, G. K., Hudraulics 
Palmer, H. x. Mach. Design 
Palsgrove, G. K., Hydraulics 
Parker, E. B., Machine Design 
Parker, N. A., Heat Power 
Parks, W. H.. Aeronautics 
Parr, J. H., Heat Power 
Pasqua, P. F. 
Patterson, S., Maintenance 
Pattison, Floyd. Min. Tech., metallurgy 
Paul, A. N., Mfg. Proc. 
Paul, W. H., Heat Power 
Pauli, R. I., Mach. Des. 
Pearce, C. E., Machine Design; Aeron. 
Pearl, W. A., Heat Power 





Peebles, J. H., Heat Power 
Peer, F. 

Pence, W. D. 

Perkins, D. Be Mfg. Proc.: Heat Power 
Peterson, G. E., Heat Power 

Peterson, ~ _H., Mach, Des. 

Petrie, G. , Mathematics 


’ Petrie, R. Ww. ” Heat Power 


Petry, R. W., Heat Power 
Petry, W. M. Heat Power 


Phelan, R. M., Heat Power 
Pheips, S: ties Heat Power; Aero. 
Phillips. S. 
Piper, af My a ‘Industrial 

i c 


Planck, I. A., Drawing 

Polaner. J. L., Heat Power 

Popovich, M. 

Porter, R. C. 

Powers, L. J., Pet. € Nat. Gas 
Prageman, I. H., Machine Design; Indus. 
Prescott, F. L., H-P, Power Pl. 

Prian, Vv. D., Mfg. Processes ; Industrial 
Price, L. c.,” Mach. Design ; Heat Power 
Price, M. L., Mach. Des. ; ; "Mechanics 
Prior, J. A., Mach. Des.; Mech. &€ Mat. 
—," R. W., Mach. Des.; Mech. € 


at. 
Putnam, J. A., Fluid Mechanics 

Quier, K. E., Drawing; Power Pl. 
Quinn, B. E., Drawing; Mech. & Mat. 
Raber, B. F., Heat Power: Refrigeration 
Randolph, J. R., H-P; Physics 
Rautenstrauch, R., Aero. 

Reaser, hf E., Heat Power, Power Pls. 
Reber, K. W. 

Reed, F. E. 

Reed, ‘ J., Machine Design ; Heat Power 
Reed, C., Heat Power; Civil 

Reed, a we H-P; Mech. & Mat. 

Reid, W. T., Heat Power 

Reinecke, M. B., Mach. Des. 

Reiten, P. J. 

Remp, G. E. 

Renner, W. E., Refrigeration 

Renwick, D. J., Heat Power; Refrig. 
Repscha. A. H.. Heat Power; Power Pls. 
Rettig, G. P., Heat Power 

Reynolds, J. I., Heat Power 

Rice, R. B., Mechanics and Materials 
Rice, W. H., Welding 

Richards, CL. 

Richardson, H. “‘ Heat Power 
Richtmann, W. Heat Power 

Riddle, K. we. Machine Design; Shop 
Riebeth, T. J., Drawing 

Riederer, F. W., Drawing 

Roberts, C. P., Heat Power, Power Pl. 
Roberts, J. M., Mach. Des.; Mech. & Mai 
Robertson, B. J., Heat Power; Aeron. 
Robertson, R. C., Heat Power 

Robinson, O. L., Fire Protection 
Robinson, Walter 

Robley, A. A. 


Roemmele, H. F., Heat Power; Pr. Pls. 


Rogers, F. S., Machine Design 
Rogers, R. I., Shop & Drawing 
Rogers, W 


Rogers, W. L., Mach. Des.; Mech. ¢ Mat. 


Rohr, W. G. 
Rohrbach, oF Heat Power 


Roop, F. S., Power Plants ; Electrical 
Rose, M. r Mech. & Mat. 
Rose, R. i. Heat Power; Hydraulics 


Rossi, B. E., Mfg. Proc.; Mech. ¢ Mat. 


Rothbart, a A., Math. 
Rowe, A.A. M fo. Proc. 
Royer, W. C., Drawing 
Rubenkoenig, Harry, Heat Power 
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Ruten, W. | Mfg. recs 3 Shop 
Ryan, D. G., “Machine Design 
Ryan, J. J., Machine Design 
Sahag, ~ {., Mach. Des.; 


bal 


£ igs 
Sandfort, J . B., H.-P.; Refrig. 
Savitski, M. J., Heat Power; Met. 


Scanlan, J. A., Heat Power 

a ce a Bi J. R., Mach. Des.; Shop 
Schmitt, ae Power Pl. 

pe nor Mg T. 

Schock, E. L, Avrach. Des.; Architecture 
Schoen, J. EB. 

Schroeder, R. W. 

Schubert, A. G., Heat Transfer 

Schuck, R. F., ‘Machine Design 

Schulte, W. E. 

Schutt, W. H., Mfg. Proc. 

Schwartz, F. L., Heat Pr.; Mech. € Mat. 
Scofield, J. H., Aeronautics 

Scorah, R. L., Shop 

Sen, G. C. 

Setchell, J. E., Heat Power 

Severson, A. M., Mfg. Proc. 

Seward, - L., Heat Power; Marine 
Shaffer, R a 

Shapiro, A. H., Heat Power; Aero. 
Sheehan, W. M., Mfg. Proc.; Hum.-Soc. 
Shelton, E. G. 

Shenk, D. H., Heat Power; Power Pls. 
Sherrard, E. "A., Mach, Des. 





Sherwood, R. s. Mach. Des. 
Shideman, E. G. 
Shigley, J. E., gO 


Shoop, C. F., Heat Power; Power Plants 
Short, B. E., Heat Power 

Shumaker, ¢. H., Heat Power; Drawing 
Siegel, M. 

Sigerfoos, é. Cs Mfg. Proc., Shop 

Silha, H. W., Shop; Mach. Des. 
Simmons, (om M., Heat Power 

Simon, G. H., Heat Power; Machine Des. 
Sims, E. M., ‘Heat Power 

Skinner, W. J., Heat Power 

Slaymaker, P. K., Mach. Des.; Mech. € 


at. 
Slaymaker, R. R., Mach. Des. 
Sloan, W. A.. Heat Power; Power Plants 
Sloane, Alvin, Mach. Des.; Mech. & Mat. 
Slonneger, R. D., Heat Power 
Smith, E. B., Heat Power; Mech. & Mat. 
Smith, G. B., Machine Design 


Smith, I. W., Mach. Des.; Mech. & Mat. 
Smith, J. W. 

Smith, M. L. 

Smith, R. A., Mfg. Proc 

Smith, R. K., H-P.; Refrig. 

Smith, R. L., Mach. Des.; Math. 

Smith, R. V., Heat Transfer 

Snider, M. 


Snyder, H., Heat Power 

. E., Heat Power 

Soderberg, Re ., Mechanics 

foe eens 9 L. R. 

Solberg, H. L., Heat Power; Power Pls. 





Sorensen, H. A., Heat Power 
Sorenson, A. E., Power Pl. 

Sparks, N. R., H-P, Refrig., Power Pl. 
Spence, R. S$’. Machine Design 


Spooner, C. W., Marine 

Springer, E. K. Mfg. Proc., H-P. 
Spurlock, B. H., Heat Power; Refrig. 
Stanley, R. L., Mach. Des., Heat Power 
Staples, A. J., Heat Power; Min. Tech. 
Staples, C. W 

Starr, C., Shop 

Starr, M. O., Machine Design 








F. A., Heat Power; M. & M. 
, BF. F., Heat Power, Refrig. 


Luis, Mach. Des.; Heat Power 
Steinhauser, A. L. 

Stenger, R. R. 

Stephan, E. i Mach. Des.; Mech. & Mat. 
Stetson, $+ Mech, & Mat.; Economics 


Stett, J. D., Metallurgy 

Stevason, C. C., Mach. Des. Mfg. Proc. 
Stevens, H. E., Machine Design; Indus. 
Stevens, W. J., Mach. Des.; Mfg. Proc. 


Stiening, F. H., Mach. Des.; Refrig. 

Stinson, E. H., Drawing 

Stinson, K. W., Heat Power; Aero. 

Stoddard, R. J., Structural 

Stoever, H. J., Heat Power 

Stolworthy, E. H., Aeron.; Heat Power 

Stone, R. G., H-P, Power Pi., Mech. 

Strass, H. B., Heat Power 

Strate, J. T., Heat Power; Refrigeration 

Strelzoff, J 

Stuart, w F., * Heat Power 

Stuart, M. C., Heat Power; P. Plants 

Sullivan, F. xa Mach. Des.; Eng. Draw. 

Sullivan, G. E. 

Svenson, “. l.., Heat Power; Refrig. 

Sweeney, R. 

Swenson, J. D., Heat Power; Drawing 

Swift, R. E. Metallurgy 

Swineford, C. R., Mach. Des. ; Eng. Draw. 

Szezerbacki, S., General 

Taber, T. R., Mfg. Proc. 

Tait, R. S., Machine Design 

Taylor, W. S., Mathematics 

Teal, E. A., Industrial 

Tegtmeyer, R. C. 

Terrell, W. P. 

Tess, P. - Drawin 

Theiss, E.'S.. Industrial 

Thigpen, J. J. 

Thom, G. B., Heat Power; Refrigeration 

Thomas, F. H., Mf. Processes; Indus. 

Thomas, J. H., Heat Power 

Thompson, C. H. 

=eeeeee, J. G. H., Mach. Des.; Mfg. 
roc 

as ~ fataoes L. P., Mach. Des., Mech. € 


Thornburg, M. L., Power Pl.; Aero. 
Thornton, G. E., "Drawing 

Toews, G. P., Mach. Des.; Heat Power 
Tracy, S. J., Heat Power, Mech. & Mat. 
Treat. B. F., y= ents Physics 
Trenkle, R. as 

Trent, C. E., "Machine Design 

Tribus, M., Chemical 

Trigger, K. J., Mfg. Proc.; Met. 
Trinkle. R. J.. Power 

Tripp, W., Heat Power 

Trotter, R. A., Machine Design 
Trowbridge, R. N., y 

Troxler, J. R., Heat Power, Power Pl. 
Truettner, had I., Aeronautics 
Trummel, J. M.. Machine Design 
Tucker, J. M., Refrig. ; Physics 
Tucker, R. R.. H-P.; Power Plants 
Fa a D. B. 

Tuthill, F., Drawing 

Tuve, G. 7 ™ Heat Power ; Economics 
Twining, R. B., Refrigeration 

Uicher, J. J., Heat Power 

Vicker, G. B., Heat Power 

Upp, C. R., Heet Power; Power Plants © 
Vanderslice, R. L. 

Van Driest, E. R., Civil 

Van Dyke, J. R., Drawing 

Van Vorst, W. D., Chemical 
Vaughan, L. L., Refrig.; Air Cond. 
Venn, R. E., Drawing 
VerPlanck, D. W., Electrical 
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Vidosic, J. P., Mach. Des.; Mech. & Mat. 
Vincent, * De —— Pate Aero. 
Vinet, P. Mech. & Met. 
Vittucci, R. qW.: Heat Power; Refrig. 
Vopat, W. A., Heat Power ; Power Plants 
Vose, F. H., Heat Power; Power Plants 
Vuilleumier, R. O., Heat Power 
Wackenhut, N. H. 
bi i > A., Heat Power; Power Pl. 
Wa Bes yea Design 
Wa fier. P. J., H-P.; Mech. & Mat. 
Walter, 'H. E., Heat Power ; Physics 
Wampler, BE. M., Drawing 
Warner, C. F., Heat Power 
Warren, A. J., Aeronautics 
Waters, E. O., Mach. Des.; Mech. € Mat. 
Watson, a D., Heat Power 
Watt, E. Heat Power 
Wattson, ke K. 
Weaver, E. W., Heat Power 
Weber, A. R., Heat Power 
Weber, H. S., Mech. ¢ Mat. 
Webster, F. 'N,, Power Plant 
Weibel, ow x “Mechanics 
Weiland, W ey ~ Power 
Weinberg, iB , Physics 
Weindling, J. I., Mfg. Proc. 
Weishampel, J. sake Mech. & Mat. 
Weiss, J. R., Power Plants 
Welch, H. E., Practical Science 
Wernick, N. K., Industrial 
Westbrock, A. J., Heat Power 
Wetzel, I. T., Hlectrical 

J. 


Whenman, H., Drawing 
White, K. H., Mfg. Proc. 
White, Ww. 

Whitt, S. A. sg ‘Refrig. 


i. 

Widdop, R44 wees 
Wieczorek, B. Mfg. Proc.; M. & M. 
Wilbur, R: S.. pe Power 
Wilkes, J. W. 
Willey, C. M., Power Pl. 
Williams, F. ae Heat Power 
Williams, H. B., Machine Design 
Williams, M. 0.. Aeronautical ( 
Williges, J. A., Mach. Des. ; 3; Electrical 
Willis, P. A., General ; Heat Power 
Wilson, E. R., Machine Desi a 
Wilson, H. A. Machine Desig 
Wilson, L. A., "Heat Power ; Refrigeration 
Wingren, R. M., Mach. Des. ; Mech. & Mat. 
Wischmeyer, Gar Heat Power; Refrig. 
ba srg W.H 

Wittig, B.. H- P, Shop 
Witzeli, *. W., Heat Power 
Wohlenberg, W. J. 


Wolf, R. VL. 

Worsham, J. B. 

Wright, D. K., Mech. € Mat. 
Wright, H. M., Heat Power 
Yappel, A. x "Heat Power 
Young, A , Mech. & Mat. 
Young, Cc. it” Machine Design; Indus. 
Young, R. H, H-P; Power Pl 
Young, R. L. 

Young, R. K. 

Young, V. W., Aeronautics 
Younger, J. E, Aeronautics 


Zarobsky, I. F., Mach. Des.; Eng. Draw. 


Zbell, S. * General ; Draw. 


Zeller, s 
Zimmerman, R. H., H-P; Power Pl. 
Zmula, P. C., H-P, Mech. & Mat. 


Zucrow, M. J 


MECHANICS AND MATERIALS 


Adams, R. G. 
Anderson, R. L. 





Andreassen, A. T., Civil 
Assini, tT 

Bennett, R. M 

Berryman, L. 4G; Metallurgy 
Blackman, J. S., "Arch. ; Drawing 
Bliss, Z. R., Economies ; *"Machine Design 
Bohl, L. T, Struc., Lonstr. 


. Boomsliter, G. P., C 


Booth, A. ~ a Chol 


Boyd, $ 

Boyd, J. E., Mechanical 
Bragg, F. C., Drawing 
Breneman, J. W., Civil Eng. 
Brock, J. E., Mathematics 
Brown, F. L., Mathematics 
Brown, W. J., 

Bryans, A. E., Surveying 


Buchbinder, H. G., ween’ English 
Bullard, J. A., Mathematics 

Burdick, G. F., Ceramics 

Cade, C. M., Civil, surveying 

Carey, R. H., Civil, structural 

Cather, C. H., Mechanical; Mach. Design 
Cehrs, C. H., Drawing 

Chamberlin, S. J.. Civil 

Chenea, P. F., Mathematics 

Clark, E. C., Structural 

Clark, L. W., Struc. 

Clock, L. S., Mechanical 

Colbert, J. P., Civil, structural 

Collins, W. L., Civil, structural 

Conley, W. J., Civil 

Conner, N. W., Mechanical; Aeronautics 
Cook, D. I., Drawing 

Cornell, Ww. R., ecphasitoal 

Coventry, N. M., Civil 

Cox, W. J., Civil 

Crandall, S. H., Mathematics 

Creech, M. D., Mach. Des. 

Cutshall, c. Ss. Chemical 

Dahlene, Oscar, Mathematics 

Davis, A. W., Mathematics 

De Baufre, W. L., Mech.; Eng. Drawing 
De Moyer, R., Structural 

Deptula, A. R. 

= Spain, W. te 


Doerr, L. oy ip ” Mechanical, machine design 
Dohrenwend, C.. :6.4 i 
Donahey, M. H., Drawing 
Donnell, L. H., Aeronautics 
Dougherty, J. W. 

Downey, G. L., Mechanical 
Downing, D. G., Engineering Drawing 
Drafflin, J. O., Civil; Sanitary 
Drenker, E. W., Drawing 

Dudek, E. F., Mathematics 

Duff, C. M., Civil 

Eberhart, H. D., Civil 

Edell, G. M., Civil 

Edgar, R. F., Civil; Drawing 
Ensign, N. E., Mathematics 
Eriksen, E. L., Civil; Aeronautics 
Evans, T. 1 ae Civil, structural 
Everett, F. L., Machine Design 
Fairman, Seibert. Aeronautics 
Farquharson, F. B., Civil 

Felgar, R. P., Mathematics 
Feltner, C. E., Hydraulics 

Fenn, F. H. 

Findley, W. N. 

Flanders, R. L., Civil 

Folk, S. B.. civil, ‘empha, 
Foner, D. N., Civil 

Foxwell, W. i. Mach. Des. 
Frigon. R. A., Mechanical 
Frocht, M. M., Machine Des.; Math 
Fuller, C. E. : 
Garfink, C. F. 
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Gatchell, O. J ivil , 
Geldmacher, R. C., Mathematics 
Gilkey, H. J., Civil 
Girvin, H. F., Human-Social 
Goodier, J. N., Mathematics 
Gralak, S. D., Machine Design 
Green, R. E. 
Griffis, L., Civil 
Griswold, A. H., Civil 
Grone, E. A., rawing 
Guernsey, R., Civil 
Gunder, D. F., | oer ngage, 
Haddox, L. C., Phys 
Hagerty, Ww. W., Machine Design 
Hansen, H. J. 
Hardenbergh, D. B., Mathematics 
Harris, C. O., Structural 
Hartenberg, R. S.. Math.; Aeronautics 
Hawkins. R. D., General 
Haynes, C. W., Min. Tech. 
Herr, L. A., Civil 
Herrick, C. A., Mechanical ; Mathematics 
Herrick, T. J., Mechanical 
Hetényi, M., Physics 
Higdon, R. A., Mathematics 
Hae, €, 
Hill. F. M., Drawing 
Hilliker, L. C., Aero. 
Hofmann, W. P., Civil 
Holme, J. M., Mathematics 
Howe, J. W., Hydraulics 
Howell, E. V., Mathematics 
Hundley, R. E., Mathematics 
Jackson. J. W.. Mechanical 
Jacobs, R. K., Civil 
James, R. V., General 
Janes, R. L., Civil 
Jarvi, A. O., Civil 
Jeffrey, J. O., Mechanical 

Jensen, A., Arch. Eng. 

Johnson, A M. 
Johnson. J. H., Drawing 
Jones, P. G., Electrical 
Jones, R. W.. Mathematics 
Kauppinen, 7. S., Drawing 
Keller, D. 
Kingman, EB. D., General - 
Kishibay, C. 0. Physics 
Kleinschmidt, B., Structural 
Kommers, J. B., Mechanical; Mach. Des. 
Kurajian, G. M. 
Lansford, W. M., Civil, hydraulics 
Laurson, P. G., Civil, structural 
Lazan, B. J. 
Lee. G. H., Mathematics 
Lester, H. M. 
Liddicoat, R. T. 
Lissner, H. R., Aeronautics 
Little, N., Mathematics 
Livingston, A. R., Structural 
Loweke, G. P., Civil; Hyd. 
MacCullough, G. H., Mechanical 
Mack, D. J., Mining 
MacKay, S., Metallurgy 
Manderfield, N. H., Min. Dress. 
Mansky, C. B., Mathematics 
Varin, Joseph, Civil; Mechanical 
Marmo, B. J., Drawing 
Mayrose, H. E., Mechanical 
by F. J., Structural 
McLean, W. G., Mathematics 
Meier, E. B Drawing 

H., Hydraulics 

V., Mach. Des. 
. B., Mathematics 

F., Mathematics; Civil 
Mitchell, W. I., Mechanical 
Morkovin, ., Mechanical 


Moynihan, J. R., Mechanical 
Muhlenbruch, C. W., Construction 
Munger, H. H., Hydraulics 


Murphy, Glenn, poem structural 
Murphy, W. G., 
Murray, J. W., raphe 
Murray, W. M., Mechanical 
Neff, T. O., Civil 
Newton, R. E., Aeronautics 
Oberman, L. L. 
Ockerblad, A. M., Civil 
Ohlsen, BE. H., Structural 
Olsen, G. A., Machine Design 
Ormondroyd, J., Mechanical 
Grr, W. Structural 
Ott, P. w.. Civil, hydraulics 
Paul, C. E., General Eng. 
Peck, J. iS" Structural; Psychology 
Perkins, H. C., draulics 
Peterson, A. C., Sanitary 
Pickett, G., Physics 
Pitkin, EB. 8. B., Mechanical 
Pletta, D. H., Civil; Structural 
A. 


Pohl, F 
Poorman, P., Civil, structural 


Powell, W., Civil, hydraulics 

Preston, H. x. Civil 

Priester, eG. €. ” Mathematics 

Puckett, H. P., Mechanical 

Pugh, R. N., Hydraulics q 
Rackway, J. S., Drawing 

Raphael, C., Surveying 

Reardon, L. J. 

Rahm, L. F., Plastics 


Richmond, R. F., Drawing 
Ripperger, E. A., Electrical 
Roark, R. J., Aeronautics; C. EB. 
Robert, J. H., Civil hydraulics 
Roos, P. K., Civil 


Rose, K. B. 

Rosenthal, D., Mechanical 
Rumble, C. A. 

Sanders, W. B., Chemical 
Sauer, J. A., Physics 
Sayre, M. F. Mechanical 
Schmidt, H. 


Pp. 
Scholer, C. Civil, structural 


Schoonover, H., Structural; Math. 

Schrader, H. J., Mechanical 

Scott, E. o., Chemical 

Seely, F. B., Mech.; Civil, hydraulics 

Shobe, L. R., Mathematics 

Singer, F. L., Mech. ; Eng. Drawing 

Smith, F. He Drawing 

Smith, G. Surveying 

Smith, G. Ww 

Smith; J. O., Mathematics 

Smith, R. 

Smith, R. zr. paees Design ; 
Snowden, J. R., Civil 

Sofianopoulos, A. J. 

Sonneman, G. ‘a 
Staley, H. R., Civil ’ 


Stephen, E. R., Mechanical, mach. des 
Stephenson, O. W., Drawing 


Stiles, W. B., Mathematics 
Stitz, E. O., Machine Design 
Stolper, E. F., Structural 
Sturm, R. G.; Civil 

Tauxe, G. J., Civil 

Taylor, A. D., Civil; Structural 
Taylor, D. C., Civil 

Thayer, H. R. 

Thomas, Fe ee 
Throo; 


Seneibamer 3.9 Pp Structural 
Topping, A. D., Civil 

Tucker, LeRoy, Civil; Geology 
Underwood, R. H., Mathematics 
Uniechowski, S. R. 

Ustrud, H. O., Structural 
Valey, WA. 

Van Vleet, J. a Machine Design 
Vennard, ¥. , Fluid Mech. 








338 


Vierck, R. K., Mechanical 


Vogt, C. C. 

Waner, N.S 

Ward, * Bag * Civil 

Weaver, G. W. 

Wendt, K. F., Civil 
A., Civil 


Whetstone, G. 
Ww E. 
G. K., Electrical 


lks, I. 
Williams, 
Williams, H. A., Electrical 
Williams, W. E., Hydraulics 


Wiseman, E. R., Civil 
Wood, 

Woodruff O. J., Mechanical 
Worley, eee 

Worrell, D. T., Electronics 
Young, ‘Dana 


Zmola, P. C., Mechanical 


MINERAL TECHNOLOGY 


Allen, V. T., Geophysics 

Barker, G. J., Chem. Eng. 

Black, R. M., Mining 

Blum, V. J., Geophysics 

Bolotsky, Max, Metallurgy 

Bond, F. C., Mineral Dressing 

Botset, H. G., Pet. € Nat. Gas; Chem. 
Bottomley, J. A., Mining 


Boyd, G. W., Aeronautics 
Brick, R. M., Metallurgy 
Bucky, 


P. B. Mining ; Physics 

Buell, A. W. 

Butts, Allison, Metallurgy 

Callen, A. C.., ‘Mining 

Carmichael, R. L., Mining 

Chipman, J. » Metatlurgy 

Cockrell, W. L., Metal urgy; Chemical 
Coffinberry, Pe ’s., Metallurgy 
Coonan, F. L., Metallurgy ; Chemistry 
Cooper, B. N., Geophysics 

Corrigan, G. L. 

Cothern, L. I., Mining 

Cover, G. M., Metallurgy 
Cunningham, J. B., Mining; Metallurgy 
Daly, J. J., Mining 

Daniels, Joseph, Mining; Metallurgy 
Davidson, H. O., Mining 

Demorest, D. J., Chemical—Retired 
Doan, G. E., wg A 

Dodson, Cc. R., Pet. Nat. Gas. 

Doll, A. W., Mech. 7 Mat. 

Dowdell, R. L., Metallurgy 

Drier, R. i Metailurgy; Physics 
Ducker, W. L. 

Duncan, D. S., Mathematics 

Eckfeldt, Howard, Mining ; Min. Dressing 
Eddy, C. T., Metallurgy 
Eppelsheimer, D. S., Met. 

Fitterer, G. R., Metallurgy 

Flanigan, A. E., Mech. € Mat. 


Fontana, M. G., Metallurgy 
Forrester, J. D.. Mining 
Forsyth, A. C., Met.; Mech. & Met. 
Frank, A. J., Geophysics 

Frush, C. O., Mining 

Gallagher, R. T., Mining 

Gaudin, A. .% Mineral Dressing 
Gerhard, G. 


Gonzalez, O., » scesibtintiey 

Good, A. C., Metallurgy; Mfg. Proc. 
Greaves-Walker, A. F., Ceramics 
Grosvenor, A. W., Metallurgy 
Gudebski. - _C., Metallurgy 
Guthrie, A. 

Haga, L. iN Chemical 

Harder, O. E., Mechs. & Mat. 
Harry, C. M., Pras 


Heinrich, R. R., Geotogy ;. Aero. 
Hess, W. F., Met. ; ; Elec. E. 
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Hibbard, W. R., Metallurgy 
Hoffman, P. O. 

Jacobs, R. K. 

Jerabek, H. S., Metallography 
Jones, v. 1 Geophysics 
Kahles, J. F., Metallurgy 
Klein, F., Geophysics 


Koth, A. W., Metallurgy 

Kyle, P. E., — 

Lambe, E. P., Pow 

Lambert, E. M., Mining ; Civil 

Lazan, B. J., Metallurgy 

LeCain, G. H., Machine Design 

Le Maire, G. W., Pet. d Nat. Gas 

Lewis, J. F., Mining; Pet. € Nat. Gas 
Lewis, R. o. Mining; Mineral Dressing 
om 1? se, Aeronautics 

Lord, O., 7s eens 

Toneule, J. W., Metallurgy 


MacIntosh, A. ’N., Aeronautics 

Mack, D. sf Metallurgy 

Mackay, Scott, Metallurgy 

Maddin, R. 

Mahin, G. E., Metallurgy 
Manderfield, N. H., Mineral Dr. ; Chemical 
Masson, D. L., Mining 

Mathewson, C. H., Metallurgy 
Matson, R. C., Mining 

Maufette, P., Mining, Geology 
McCauley, R. B., Metallurgy 
McCormack, J. T., Geology, Met. 
McGrady, D. D., Metallurgy 

Mehl, R. F., Metallurgy 

Miller, E. C., Metallurgy; Min. Dress. 
Miller, E. L., Mining; Geol 


Milligan, W. E., Metallurgy; Chemistry 
Mooney, C. V., Pet. é Nat. Gas 

Morgan, R. E., Mining; Geol. 

Nelson, W. Ti, Pet. & Nat. Gas 

Nold, H. E., Mininig 

Ockerblad, A. M., Surveying 

Parsons, M. C., Metallurgy 


Peretti, E. A. J., Metallurgy 

Phillips, Arthur, Metallurgy 

Plank, W. B., Mining; Metallurgy 
Power, H. H., Pet. & Nat. Gas; Chemica! 
Quier, K. E., ar Power ; Power Plants 
Raudebaugh, R. J., Metaliurgy 

Rice, W. H., iain 

Riddell, J. ™M., Mining 

Robertson, F.. Geophysics 

Rose, K. E., Metallurgy; Mech. 

Ross, F. W.. Mathematics 

Rundle, W. J., Min. Dress. 
Schlechten, A. W., Metallurgy 
Schneidewind, R., Metallurgy 
Schramm, E. F., Gas ¢ Geology 
Schuhmann, R., Met., Min. Dress. 
Serviss, F. LeV., Geology, Met. 
Shaffer, L. E., Mining 

Shaffer, R. E., Metallurgy 

Sherill, R. E., Gas & Geology 
Sherman. G. W., Metallurgy 

Shorey, E. R., Min. Dress. 

Short, W. E., Metallurgy 

Shotts, R. Q., Geology 

Signer, M. L., Mining 

Snelgrove, A. K., Mining &€ Geology 
Spielman, J. P., Metallurgy 

Stewart, J. W., Mining 

Stuckey, J. L., Geology 

Swift, R. E.. Metallurgy 

Taggart, A. F., Min. Drs.; Pet. d Nat. Gas 
Tolonen, F. J., Metallurgy 
Truckenmiller, W. C., Metallurgy 
Tullis, E. L., Geology; Physics 
Upthegrove, C., Metallurgy 

Uren, L. C., Petroleum 

Vance, Harold, Pet. and Natural Gas 
Van Duzee, G. R.,:-Met.; Mech. & Mat. 
Van Note, W. G., Ceramics 
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Vine, W. A., Mining ; Economics 
Sherman, G. W., Metallurgy 
Wagner, H. A., Mining ; Metallurgy 


Wagner, H. A., Metallurgy; Min. Dress. 


Wallace, W. P., Metallurgy 
White, H. V., Metallurgy 
Wichmann, A. P., Metallurgy 
Williams, R. S., Metallurgy 
Wyant, R. A., Metallurgy 
Young, L. E., Mining 
Zmeskal, O., Metallurgy 


NAVAL ARCHITECTURE 


Adams, H. C. 

Bergesen, A. O. R. 

Curran, T. M., Mechanical 
O’Connor, G. R., Mechanical 
Schock, E. I., Mach. Des. 


PHYSICS 


Adams, C. L., Mathematics 
Albright, J. . Surveying 


Albright, ‘P. 

AVL, ED Cc. E., Electrical 
Electrical 

Baker, M. 

Someta Ys. s.. Industrial 

Banick, W. G. 

Banks, C. W., Civil; Mech. & Mat. 

Barnes, T. G., Electronics 


Behrent, L. F., Communications 
Bennett, c. E., Mathematics 
Bennett, D. M., Mathematics 
Benson, H. W., Electrical 
Berning, C. F. 

Bertsch, C. V., Mathematics 
Bessey, W. H., General Eng. 
Billhartz, W. H., Electrical 


Birge, R. 

Bliss, H. i: Gen. Eng. 
Boyce, J. C. 
Boydston, R 


We 

Brewington, G. P., Mathematics 
Brown, E. J., Mathematics 
Brown, F. L., Mathematics 
Broxon, J. W., Mathematics 
Buchbinder, M. M., Electronics 
Buchta, J i 
Carragan, G. H. 
Childs, H. R. 
Chimino, D. F. 
Cobine, J. D., Electronics 
cok. W. W., Mathematics 

‘ook 
Coolidge, J. a oe Mathematics 
Copeland, P. ei Mathematics 
Davis, RE. 
Derderian, G., Mathematics 
Dick, B. G., Mathematics 
Doll, A. Ww. Mechanics 
Dowdell, R. L., Metallography 
Driscoll, W. G., Mathematics 
Dubosky, S. W., Mathematics 
Duncan, David C., Mathematics 
Duncan, Donald S., Mathematics 
Dyer, oe Mathematics 


Emery, D. vi Pet. & Nat. Gas 
Entwisle, F. 'N., Psychology 
Ewalt, W. P. 
Fisher, J. 
Flake, G. 

E. 


. Foster, 


Ss. 
Fry, H. M., Hlectronics 
Gager, F. M., Electrical ; General 
George, V. ¢. Mathematics 
pg S. L., Mech. € Mat. 
Gibbs, R. C., Ss onaties 





Gillette, E. C., Chemistry 
Grantham, G. E. 
Greenbaum, B. A., Electronics 
Guess, R. H. 

Guthrie, A. N. 

Gwinn, I. J., Engineering Drawing 


Hall, Vy. B., Eng. Drawing; Mechanical 


Halsey, re 9 

Hammond, T. M., Mathematics 
Harmon, D. L. 

Harty, J. H. 

Hausman, BE. L., Aeronautics 
Hawkes, J. 

Hazeltine, L. ye Mechanical 
Hedenberg, N. A. Aeronautics 
Heflin, S. M., Shop 

Heil, L. M., General 


Heller, R., Mathematics 
Henderson, R. B. 
Herreman, H. M., Electrical 
Hertel, K. L., Mathematics 
Hett, J. H., Mathematics 
Hilton, W. A., Electrical 
Hoffman, P. O., Mathematics 
Holmes, M. Ay 

Howey, J. 

Hume, W., Biv 

Jackson, K. B., Surveying 
Janke, R. ys iptlectrical 


Johnson, C. F., Hlectrical 
Johnson, BJ. 
Johnson, L. V. 
Johnston, K. 


P. 
Jones, - Ww. 
zones, & . W., Civil 


B. 
Kirkpatrick, B. L., Radio Design 
Kovarik A. F., Mathematics 
Laestadius, J.'E., Electrical 
Lake, R. E., Electrical 

Lambe, EB Le Electrical, power 


Lancaster, ., Chemistry ; Math. 
Lark- Horevita K 

Larsen, K. D., Hydrodynamics 
Loebs, W. F. 

Long, B. L. 


Longacre, W. A., Mechanics 
Lott, A. O. 

Lynn, J. T. 

MacDonnell, R. sy enna 
enema "A. N., 


allory, 
Martin, R fd 
om Y ¢- 
re o  eneniee 
hy ‘a gr nner 
McDonald. 


Meares, J. % , en 


Merritt, H. W.. Mechanics and Materials 


Michener, W. H., General 
Miller, E. F. 
Mills, P. J., Acoustics ; Psychology 
Mingins, C. R., Acoustics 
Moore, K. H. 
Morgan, H. E., Mathematics 
Morrison, H. Le Mathematics 
Mullen, C. F., Mathematics 
Myers, F. E., Ballistics 

ze. E., Mech. & Mat. 
Oncken, AS Dir. of Training 


Owen, G. ' a ey oe 

, Mathematics 
Electrical 
Peterson, W. B., Drawing 


Pir 





Pheley, D. B., Civil, surveying 
Pietenpol, W. B. Mathematics 
Piper, F. F., Electrical 
Pomeroy, G. A., Electrical 


Porter, R. A., Mathematics 








Potter, J. G., General Engineering 
Powers, P. N., Atomic Energy 
Pratt, C. J., Mech. & Mat. 

Price, R. M. 

Prosser, E. T., Mathematics 
Pugh, HE. M., Electrical 
Ravenscroft. A. 

Reeder, C. E., Drawing 

Richardson, D. E., Communtentions 
Robert, R. A., Mathematics 
Robertson, F., Geophysics 

Sagen, G. O., Mathematics 
Sagurton, J. R., Mathematics 

St. Peter, W. N. 

Sartain, C. C., Electrical 

Schade, G. E., Electrical 

Schilling, H. K. 

Scott, J. E., Electrical 

Sears, F. W. 

Sears, J. F., Electronics 

Seitz, F., Chemistry 

Selvidge, H Electronics 

Service, J. it., Surveying 

Sheldon, H. H., Electronics 
Shurrager, P. S., Industrial 
Silkett, A. F., Psychology 

Silvey, O. W., Mathematics 

Slack, . P., Electronics 

Slack, G. 

Smith, 5. G., Mechanical 

Smith, H. H., Mathematics 
Soltau, D. L., Civil 

Spinney, B., Electrical 
Stewart. G. W. 

Sturgis, Ww. 

Taulbee, L., Communications 
Thomas, D., General 
Thompson, J. 8. 
Toole, C. E. 
Turin, J. J. 
Vaile, R. B. 
Wasson, H. P. 

Watson, B. C. 

Webb, W. 8. 

Weber, L. R., 

Webster, J. C., Heat Power 
Weinberg, E. B., Mathematics. 
Werts, C. 

Whitaker, M. D. 

White, M. W. 

Willard, W. “abe Saar 
Williamson. R. 


orton 


: Ge 
Zarem, A. M., Electrical 


PSYCHOLOGY 


Davis, H. L., Pers. Rel. 

Gilmer, B. Vv. H., a Social 
Hanson, A. E., Ind 

Hicks, W. N., Ethics & “Religion 
Johnson, A. ae Personnel & Indus. Rel. 
Kopas, J. S., Electrical, communication 
Krathwohl, W. C., Mathematics 

Moore, R. E., Human-Social 

Palmerton, L. R. . 

Porter, J. M., Meas. Guidance 

Price, M. D., Human-Social 

Schaefer, V. G. 

Shurrager, P. S., Education 

Sparks, L. M. 

Swartz, B. a Economics 

Woolford, M RG Test. Guid. 


SANITARY ENGINEERING 


Babbitt. H. E., Chemistry ; Civil 
Black, H. H., Civil; Hyd. 
Boyce, E., Civil 

Bremer, R. 
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Brown, E. S., Civil, surveying 
Cheek, F. H.. Hydraulics 
Cornell, R. M., Hydraulics 
Cummings, R. H., Civil 

Dietz, J. C., Civil 

rg G. H., Hydraulics 
Fros C., Civil 


. Girt, - 'M.. Hydraulics 


Gotaas, Bi. B., Civil, hydraulics 
Hinman, J. ce Chemical ; Chemistry 
Howland, W. E., Civil, hydraulics 
Hutchins, R. E. 

Hyde, C. G., Civil 

Ingram, W. T., Industrial 

Jones, D. K., Hydraulics 
Kessler, L. H., Hydraulics 
Kileawley. E. J., Soil Mech. 
Lendall, H. N., Hydraulics 
McGaughey, P. H., Civil 
McLean, D. H., Structural 

Miles, H. J., Civil, hydraulics 
Nichols, M hemistry 
Payrow, H. G., Civil, hydraulics 
Perry, Lynn, Civil, surveying 
Pettis, C. an Water Supply 
Reid, G. W., Civil 

Rives, > ppt Oe \uy Constr. 
Rohlich, G. A., Hydraulics 
Schroepfer, G. J. 

Scott, J. E., Shop 

Sellner, E. P., Construction 
Stanley, W. B., Civil, hydraulics 
Stapley, E. R., Civil, hydraulics 
Stiemke, . E., Hydraulics 
Suttie, R. Civil, hydraulics 
Waterman, Ai L., Civil 
Wolman, Abel, Hydraulics 


SHOP AND MECHANIC ARTS 


Adams, H. P. 

Anderson, R. D. 

Anselmini, L. 

Armstrong, W. H., Industrial 
Austin, A A 

Beatty, H. R., General; Industrial 
Benedict, Otis, Mfg. Proc. 

Bigelow, R. G., Industrial 
Bradley, F. R. 

Brickler, A. J. 

Carlson, W. W., Mechanical 
Carr, F. J. 

Chase, H. W. 

Cheek, F. J., Civil 

Coulam, J., Bldg. Constr. 
Hatcher, ww. 

Heming, L. J. 

Hooper, J. L. 

Hoy, H. H., Mechanical 

Hunt, De Witt, Safety 

Johnson, C. G., Metallurgy 

Jones, C. Forging, heat treating 
Kahlert, C. G. 

Kiely, T. M. 

Kob, H. H., Drawing 

Lindley, R. W. 

Mackin, F. L. 

Nesbitt, R. E., Mechanical 
Portella, M. M. 

Rix, C. N., Mechanical 

Robley, A. A., Mfg. Pro 

Rowland, M. R., Hotnonieet; Eng. Draw. 
Schlegel, E. J. 

Sellers, G. A., Industrial 
Soderstrom, E. 

Starr, C. J., Mechanical, mfg. processes 
Timmons, G. 

Tollinger, C., Mechanical 

Tonkin, J. C., Mechanical, mfg. processes 
Welch, H. E., Drawing 

Wittig, F. E.. Heat Power 

Zelios, D., Industrial 
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TOTAL MEMBERS, PAST AND PRESENT 


TOTAL MEMBERS, PAST AND PRESENT 


INDI- INSTITU- 
VIDUAL TIONAL 





eh MN is wens 156 
Sept. BOOS peiciricct pace es 184 
Mae Ms cakes sco ks 200 (about) 
BE ONES SORF eRe oe alae 203 
St, esa ics 226 
Ae, OORT 2325 hss 238 
July PE ARS i aigit% see's ons 249 
aune” “SO: IGOR 2 ois. die cos 261 
Seen BPR cite oA. 253 
July 0 A ES i eee Paar 271 
nO A iy ASR RR SS 325 
SARS BO WIG 6 est sia 379 
July eh 1 SRE erg oer a 400 
July DS AOR. faves. des 415 
WONG OT, eC Ocieeti css wees 675 
Same WEE. « sons eevee 759 
A aes Se ge 848 
Sule DF. TO ee ee a 1,071 
June, Mee Cai cas ewe 1,102 
June, 1 (ERR ale cee 1,158 
March, EA oN ers ceca 1,339 — 45 
| July We eo ary o's oa acuigtand 1,452— 47 
March, PE actos bn oo osice 1,504— 55 
March, ee ee ee 1,505 — 58 
March, FO ive nasi gts 1,506 — 66 
| April, OD wget cues 1,511— 70 
April, BOG! tis tc otek 1,589 — 86 
March, BOBO ast ainio sae wars 1,694— 88 
March, BORG. cee aoieas oe 1,988 — 120 
| June, MOE wreck tec 1,995 — 120 
i May, 1928...... aio ae 2,025 — 117 
Nov., A 5 «Slat bo a5, Sars 2,169 — 117 
Nov. DR cc's darn & aoeee 2,192 — 118 
[Claeys | d |) RON ee 2,274 — 120 
Nov. ey NOs a's ns una 2,227 — 121 
COs OE EOE: oa 6.2 cic sain at 2,271 —121 
Jan. pL ale ease ee a 2,453 — 120 
Feb. Ry UBB taps. 8 0 BS 003 2,490 — 120 
GD. ROS MRR crc d ste eats 2,901 — 136 q 
Feb., ahs rescues, 2,929 — 141 
Feb., WR Es a 3,086 — 147 7 
Feb., DAE eis 0 dbs ch cree 3,220 — 153 q 
Feb., eee 3,269 — 157 
Feb., RUS gore esleie ater 3,426 — 154 
aw. Feb., cae eer gr 3,855 — 160 
: Feb., Seas oie Ces he 3,787 — 161 
Feb., LO ORES es ae 3,946 — 165 
sses Feb., ROBT sw ocrsieR to ses 4,463 — 168 
: Feb., NO era cicsucslne etre 5,175 — 168 
gses Feb., yi Rae ee 5,697 — 169 
Individual - Mommbere «ai: s/cioinik civ siete ad ats 5,697 
Institutional Members .................... 169 
"EQUAE INGMIDGPMIEY cao 'ain'd hc Kkingbiene oa com aes 5,866 
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MEETINGS OF THE SOCIETY 


Date Location 

1893, July 30—Aug. 5 .....Chicago, IIll.* 

1894, Aug. 20-21 ........ Brooklyn Polytechnic Insti- 
tute, Brooklyn, N. Y. 

1895, Sept. 2-4 ....ccecce Springfield, Mass. 

1896, Aug. 20-22 ........ Buffalo, N. Y. 

1697, Aue; 16-18 ..<..60 University of Toronto, To- 
ronto, Ontario. 

1898, Aug. 18-20 ........ Boston, Mass. 

1899, Aug. 17-19 ........ The Ohio State University, 
Columbus, O. 

S000; DOF Bab. oc 6. ccas ses Columbia University, New 
York City. 

1901, June 29-July 2 ....Buffalo, N. Y. 

1902, June 27-28 ........ Pittsburgh, Pa. 

1908, July 1-3 .......... Niagara Falls, N. Y. 

1904, Sept. 1-3 .......... St. Louis, Mo. 

1905, June 28-29 ........Atlantic City, N. J 

2906, Jay. BB oo csicvces Coml University, Ithaca, 

MOOT duly. 128? oc ace Case School of Applied Sci- 
ence, Cleveland, O. 

1908, June 24-27 ........ Detroit, Mich. 

1909, June 24-26 ........ Columbia University, New 
York City. 

1910, June 23-25 ........ University ‘of Wi isconsin, 
Madison, Wis. 

1911, June 27-29 ........ Carnegie Institute of Tech- 
nology and the Univer- 
sity of Pittsburgh, Pitts- 
burgh, Pa 

1912, June 26-29 .....20% M. I. 1T., Harvard and 
Wentworth, Boston, 
Mass. 

1913, June 24-26 ...... .- University of Minnesota, 
Minneapolis, Minn. 

1914, June 23-26 ........ Princeton _ University, 
Princeton, N. J. 

1915, June 22-25 ...... —_ State College, Ames, 

1916, June 19-22 ........ University of Virginia, Uni- 
versity, Va. 

1027, Saly -6=T- as... <enes .. Washington, D. C. 

1918, June 26-29 ........ Northwestern University, 
Evanston, Ill. 

1918, December 6-7 { ....Cambridge, Mass. 

1919, June 25-28 ........ Johns Hopkins University, 
Baltimore, A 

1920, June 29-July 2 ....University of Michigan, 
Ann Arbor, Mich. 

1921, June 28—July 1 ....Yale University, New Ha- 
ven, Conn. 

1922, June 20-23 ........ University of Illinois, Ur- 

1923, June 20-23 ........ Cornell University, Ithaca, 

1924, June 25-28 ........ University of Colorado, 

. Boulder, Colo. 


President of the Society 

I. O. Baker, Univ. of Ill. 
(Chairman, Section E.) 

DeVolson ood, Stevens 
Inst. of Technology 

G. F. Swain, Massachusetts 
Inst. of Technology. 

Mansfield Merriman, Lehigh 


Univ. 

H. T. Eddy, Univ. of Minn. 
. B. Johnson, Wash. Univ., 
Missouri. 

T. C. Mendenhall, Worces- 
ter Polytechnic Inst. 
I. O. Baker, Univ. of IIl. 
F. O. Marvin, Univ. 


Kans. 
ie  gaaeal Dartmouth 


of 


Colle 
Che Woodward, Wash. 
Univ., St. Louis. 


C. F. Allen, Mass. Inst. of 
Technology. 

F. W. we Mich. Coll. 
of Min 

C: a “Crandall, 


U: 
D2: Jackson, M.. ¥,°T. 


Chas. S. Howe, Case School 
of Applied Science. 

F. E. Turneaure, Univ. of 
Wis. 

28. 


Univ. 
A. N. Talbot, 


Cornell 


Columbia 
of Ill. 


Munroe, 


Univ. 


W. G. Raymond, Univ. of 
Towa. 


gg Magruder, Ohio State 


Gq; -€. "hathdee. Tufts Col- 
lege, Mass. 

Anson Marston, Iowa State 
Ms e. 
- ee Jacoby, Cornell Univ. 


G._R. Chatburn, Univ. 
Neb. 
M. §S. Ketchum, Univ. 


Colo. 

J. F. Hayford, Northwest- 
ern University. 

J. F. Hayford, Northwest- 
ern University. 

A. M. Greene, Jr., Rensse- 
laer Polytechnic Inst. 
E. Cooley, Univ. of Mich. 


C. F. Scott, Sheffield Sci. 
School of Yale Univ. 

C. F. Scott, Sheffield Sci. 
School of Yale Univ. 

P. F. Walker, Univ. of 
Kans. 


of 


of 


* Meeting of Rection B. Engineering Education, of the World’s Engineering Con- 


gress, at which the 


¢ Joint Meeting with the British Educational Mission to the United States. 


meeting was called at the r 
American Council on Educat 


E. was organized. 


The 


7 of the Committee on International Relations of the 
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1925, June 16-20 ........ Unien Coleg, Schenectady, 

1926, June 16-18 ........ State Vapeeoaits of Iowa, 
Iowa City 

1927, June 27-30 ........ a a in Orono, 

1928, June 26-29 ........ University of North Caro- 
lina, Chapel Hill, N. C. 

1929, June 19-21 ........ The Ohio State University, 
Columbus, Ohio. 

1930, June 26-28 ........ Ecole Polytechnique, Mc- 
Gill University, Montreal, 

‘anada. 

1931, June 17-19 ........; Purdue University, Lafa- 
yette, Ind. : 

1932, June 29, 30-July 1 .Oregon State College, Cor- 
vallis, Ore. 

1933, June 27-30 ........ Stevens Hotel, Chicago, Ill. 

1934, June 19-23 ........ Commell University, Ithaca, 

1935, June 24-27 ........ Georgia School of Technol- 
ogy, Atlanta, Ga. 

1936, June 23-26 ........ University of Wisconsin, 
Madison, Wis. 

1937, June 28-July 2 ....Massachusetts Institute of 
Technology and Harvard 
University, Cambridge, 
Mass, 

1938, June 27-30 ........ A. & M. College of Texas, 
College Station, Texas. 

1939, June 19-28 ........ Pennsylvania State College, 
State College, Pa. 

1940, June 24-28 ........ University of 7 aati 
Berkeley, Calif. 

1941, June 27-30 ........ University *. jafichigan, 
Ann Arbor, M 

1942, June 29-July 2 ....New York Ci en 

1943, June 18-20 ........ Illinois Institute of Tech- 
nolo Chicago, and 
Northwestern University, 
Evanston, Ill. 

1944, June 25-28 ........ University of Cincinnati, 
Cincinnati, Ohio. 

*1945, June 21-24 ....... Washington University, St. 

uis, Mo. 

1946, June 20-23 ........ bak ey University, St. 

1947, June 18-21 ........ University ‘of Minnesota, 
Minneapolis, Minn. 

1948, June 14-18 ........ University of Texas, Aus- 
tin, Texas. 

1949, June 20-24 ........ Rensselaer in Ta In- 
stitute, Troy, N. Y. 


A. A. Potter, Purdue Univ. 

G. B. Pegram, Columbia 
Univ. 

O. M. Leland, Univ. of 
Minn. 

R. ha Bacal, Penna. State 


ollege. 
Dexter S. Kimball, Cornell 
University. 
R. I. Rees, American T. & 
7. oe 


H. 8. Boardman, University 
nt Maine. 

Ss. Evans, University of 
» Colors 
A. Seaton, Kansas State 
7 Geen 

E.. Wickenden, Case 
School of Applied Sci- 


Cc. °C. °° Villiams, State Uni- 
versity of Iowa. 


D. 8S. aw Tulane Uni- 


"Sn ity 
ammond, Polytech- 
at Institute of Brooklyn. 


S. B. Earle, Clemson Col- 


K. ‘* Compton, Mass. Inst. 
f Tech. 
te | Ferguson, University 
pt Nebraska. 
B. Prentice, Rose Poly- 
we Institute. 
A. H. White, University of 


eC 
H. T. Heald, Illinois Insti- 
tute of Technology. 


Robert E. Doherty, Car- 
negie Institute of Tech- 


ne te 5 
ogers, Pol pociate 
= of Brooklyn. 
H. §. Rogers, Poipesehade 
Institute of Brooklyn. 
Huber O. Croft, University 


of Iowa. 
C. B. MacQuigg, Ohio State 
University. 
Freund, University 
“of Detroit. 


* Cancelled at request of War Committee on Conventions, Office of Defense Trans- 
portation. 
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SUMMER SCHOOLS FOR ENGINEERING TEACHERS 


1927—Engineering Mechanics, Cornell University. 

1927—Engineering Mechanics, University of Wisconsin. 

1928—Electrical Engineering, University of Pittsburgh, and Westinghouse E. & 
M. Company. 

1928—Physics, Massachusetts Institute of Technology. 

1929—Mechanical Engineering, Purdue University. 

1930—Civil Engineering, Yale University. 

1930—Engineering Drawing and Descriptive Geometry, Carnegie Institute of 
Technology. 

1931—Chemical Engineering, University of Michigan. 

1931—Mathematics, University of Minnesota. 

1932—Economies, Stevens Institute of Technology. 

1932—English, The Ohio State University. 

1933—Mining and Metallurgy, University of Wisconsin. 

1933—Conference of Administrative Officers, University of Wisconsin. 

1939—Chemical Engineering, The Pennsylvania State College. 

1941—Mechanical Engineering, Purdue University. 

*1945—Engineering Drawing. 

1946—Engineering Drawing, Washington University. 

1947—Mechanical Engineering, Northwestern University. 

1948—Chemical Engineering, University of Wisconsin. 

1949—Mechanical Engineering, Rensselaer Polytechnic Institute. 


* Cancelled at request of War Committee on Conventions, Office of Defense Trans- 
portation. 
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PAST OFFICERS 


PRESIDENTS 


DE VOLSON WOOD,* 1893-4, 
GEORGE F. SWAIN,* 1894-5, 

M. MERRIMAN,* 1895-6, 

HENRY T. EDDY,* 1896-7, 

JOHN B. JOHNSON,* 1897-8, 

T. C. MENDENHALL,® 1898-9, 
IRA O. BAKER,* 1899-1900, 
FRANK 0. MARVIN,* 1900-1, 
ROBERT FLETCHER,* 1901-2, 
CALVIN M. WOODWARD,* 1902-3, 
C. FRANK ALLEN,* 1903-4, 

FRED W. MoNAIR,* 1904-5, 
CHARLES L. CRANDALL,* 1905-6, 
DUGALD C. JACKSON, 1906-7, 
CHARLES 8. HOWE,* 1907-8, 
FRED. E. TURNEAURE, 1908-9, 
HENRY S. MUNROE,* 1909-10, 
ARTHUR N. TALBOT,* 1910-11, 
WM. G. RAYMOND,* 1911-12, 
WM. T. MAGRUDER,* 1912-13, 

G. C. ANTHONY,* 1913-14, 

ANSON MARSTON, 1914-15, 
HENRY 8. JACOBY, 915-16, 
GEORGE R. CHATBURN,* 1916-17, 
MILO 8. KETCHUM,®* 1917-18, 
JOHN F. HAYFORD,* 1918-19, 

A. M. GREENE, JR., 1919-20, 
MORTIMER E. COOLEY,* 1920-21, 


C. F. SCOTT,* 1921-22, 1922-23, 

F. WALKER,* 1923-24, 

A. POTTER, 1924-25, 

B. PEGRAM, 1925-26, 

M. LELAND, 1926-27, 

L. SACKETT,* 1927-28, 

S. KIMBALL, 1928-29, 

I. REES,* 1929-30, 

S. BOARDMAN, 1930-31, 

. 8. EVANS, 1931-32, 

. A. SEATON, 1932-33, 

. E. WICKENDEN,* 1933-34, 

C. WILLIAMS,* 1934-35, 

S. ANDERSON, 1935-36, 

P. HAMMOND, 1936-37, 

B. EARLE, 1937-38, 

T. COMPTON, 1938-39, 

J. FERGUSON, 1939-40, 

B. PRENTICE, 1940-41, 

H. WHITE, 1941-1942, 

T. HEALD, 1942-43, 

ROBERT E. DOHERTY, 1943-44, 

HARRY S. ROGERS, 1944-45, 1945- 
46, 

H. O. CROFT, 1946-47. 

C. E. MacQUIGG, 1947-48. 


HPOSOAPS ROSS PRE RPORPONP 


VICE--PRESIDENTS (since 1930) 


E. A. HITCHCOCK, ED. BENNETT, 1929-30, 

C. FRANCIS HARDING,* R. A. SEATON, 1930-31, 
D. 8. ANDERSON, H. H. JORDAN, 1931-32, 

PAUL CLOKE, H. 8. ROGERS, 1932-33, 

F. V. LARKIN, B. M. BRIGMAN,* 1933-34, 

H. P, HAMMOND, GEO. C. SHAAD,* 1934-35, 

P. H. DAGGETT, 8. B. EARLE, 1935-36, 

IVAN C. CRAWFORD, SADA A. HARBARGER,* 1936-37, 
K. T. COMPTON, F. C. BOLTON, 1937-38, 

G. W. CASE, M. L. ENGER, 1938-39, 

R. W. SORENSEN, D. B. PRENTICE, 1939-40, 


E. 
Le 
Cc 
A 


E 
N. 
J.B. 
C. FREUND, 1946-1948 


* Deceased. 


L. MORELAND, L. E. CONRAD, 1940-41, 
T. HEALD, F. L. EIDMANN,* 1941-42. 
. MacQUIGG, B. M. WOODS, 1942-43, 
R. CULLIMORE, H. J. GILKEY, 1943-44, 
W. DOUGHERTY, H. M. CROTHERS, 1944-45, 1945-46, | 
. KILLIAN, E. B. NORRIS, 1946-47. 
J. 
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F.L 


PAST OFFICERS 


TREASURERS 
W. O. WILEY, 1907-42, JAMES S. THOMPSON, 1942-. 


SECRETARIES 
. BISHOP,* 1914-47, ' A, B, BRONWELL, 1947-. 


ASSISTANT SECRETARY 
NELL McKENRY, 1918-48 


For futher information on past officers, refer to the February 1947 issue 


of the Journal of Engineering Education. 


* Deceased. 
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ELECTIVE MEMBERS OF PREVIOUS COUNCILS 


. F, EcKHARD,* 
. 8. ELLiort,* 


ER) 


H. H. ARMSBY, 
H. T. HEALD, 


A 


. H. Connit, 
R. C. Ernst, 


W. O. Birk, 
H. E. DEGLER, 


J. H. BELKNAP, 
N. W. DovuGHerty, 


— 
jen) 


. L. Dongs, 
C. E, LAWALL, 


. L. ERIKSEN, 
H. SPAnrR, 


me 


H. W. BaRLow, 
L. E. CoNRAD, 
H. L. Dopee, 

E. D. Howe, 

D. F. MINER, 

J. E. THORNTON, 


A. W. TURNER 
L. 8S. LETELLIER 
W. C. WHITE 

F. G. HigBEE 

8S. C. Linp 

P. N. LEHOoczKY 


* Deceased. 


Terms of Office Expired in 
F. M. FEIKER, 
S. C. HoLLisTEr, 
A. H. WHITE. 


Terms of Office Expired in 
Louis MITCHELL, 
C. A. MockmorE, 
R. B, WILEY. 


Terms of Office Expired in 
V. M. Faires, 
H. A. FIsHER, 
B. M. Woops. 


Terms of Office Expired in 


A. R. CULLIMORE, 
C. 8. Ex, 
G. T. SEABURY.* 


- Terms of Office Expired in 


A. C. CALLEN, 
S. FAIRMAN, 
R. P. HoELsScHER. 


Terms of Office Expired in 
J. C. ELGIN, 
R. L. SPENCER,* 
JOSEPH WEIL. 


Terms of Office Expired in 
W..O. HoTcHkKIss, 
G. L. SULLIVAN, 
W. R. WooLricuH. 


Terms of Office Expired in 
A. B. BRONWELL, 
H. A. DANGEL, 
W. R. DUMBLE, 
R. C. KINTNER, 
GLENN MurPHY, 
H. W. Woon, 


Terms of Office Expired in 
B. E. SHortT 
W. B. PLANK 
D. F. MINER 
W. M. LANSFORD 
T. C. HANSON 
G. F. BATEMAN* 


1940 


C. E. MacQuiee, 
F. B. SEELY, 


1941 


W. B. PLANK, 
J. 8. THomMPson, 


1942 


C. L. KINSLOoE, 
L. G. STRAUB, 


1943 


H. A. Curtis, 
D. P. SAVANT, 


1944 


F. M. Dawson, 
C. J. FREUND, 


1945 


L. J. FLETCHER, 
C. E. TUCKER, 


1946 


THORNDIKE SAVILLE, 
F. L. WILKINSON, 


1947 


E. 8. BuRDELL, 

C. L. DAWEs, 

C. D. Fawcett, 
J. H. LAMPE, 

G. K. PALsGRovE, 
J. H. ZANT. 


1948 
H. McIntyre 
E. D. Howe 
W. O. Birk 
W. R. WooLricH 











CONSTITUTION AND BY-LAWS 


AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


FORMERLY THE SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION 


ARTICLE I. 


NAME AND OBJECTS. 


Section 1. The name of this organization shall be the American Society 
for Engineering Education. 

Section 2. The Society shall be a continuation of the Society for the 
Promotion of Engineering Education and its organization and purpose shall 
be expanded so as to include those of the Engineering College Research 
Association. 

Section 3. The purpose of this Society shall be the advancement of edu- 
cation in all its functions which pertain to engineering and allied branches of 
science and technology, including the processes of teaching and learning, re- 
search, extension services, and public relations. The Society shall serve its 
members as a common agency of stimulation and guidance in: (a) the 
formulation of the general goals and responsibilities of engineering education 
for the service of individuals and the advancement of general welfare, (b) the 
adjustment of curricula and educational processes to changing conditions; (c) 
the development of effective teachers and administrators; (d) the improve- 
ment of instructional materials and methods, of personnel practices, and of 
administrative usages; (e) the enhancement of professional ideals and stand- 
ards; (f) the fostering of research as a function collateral to teaching; (g) 
the coordination of institutional aims and programs, both among schools and 
colleges and in their joint relations with professional, educational, and public 
bodies; and (h) the cultivation of a fraternal spirit among teachers, adminis- 
trators, investigators, practitioners, and industrialists. 


ARTICLE II. 


MEMBERSHIP. 


Section 1. Membership in the Society shall be of two general classes, 
Individual and Institutional. 

Section 2. Individual membership shall be of two classes, Active and 
Honorary. It shall comprise those persons who occupy or have occupied 
responsible positions in engineering instruction, research, or practice, and 
other persons interested in engineering education. 

Section 3. Honorary members of the Society shall be such persons as 
may be approved by a favorable vote of at least three-fourths of the members 
of the General Council in a letter ballot to be taken by the Secretary on the 
recommendation of twenty members of the Society in the manner provided 
hereinafter for proposals for individual members. Councilors not heard from 
within one month from the date of mailing the ballots will be counted in 
favor of the candidate. Honorary members shall enjoy all the privileges of 
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the Society excepting the right to vote, and to hold office, and shall not be 
required to pay any fees or dues. 

Section 4. A member in good standing may become a life member, 
exempt from all future payments for dues, by a single payment of an amount 
equal to twenty times the annual dues for members. Such payments re- 
ceived by the Society shall be placed in a separate fund known as the Life 
Membership Fund. The interest earned on this fund shall be used as current 
income. 

Section 5. An individual member who has been in good standing for 
twenty-five (25) years or more, who has reached the age of sixty-five (65) 
years, and who has retired from active professional life, may, upon written 
request, be designated as a life member by vote of the General Council, and 
shall thereafter be exempt from the payment of dues. 

Section 6. The name of each candidate for active individual membership 
shall be proposed in writing to the Secretary by two members by whom the 
candidate is personally known. The proposal shall state the qualifications on 
which it is based. An affirmative letter ballot of three-fourths of those 
members of the General Council whose votes reach the Secretary within one 
month from the time of sending out the name of the candidate shall elect. 

Section 7. Institutional members shall be of three classes: Active, 
Associate, and Affiliate. Active members shall be institutions which are 
eligible to participate in either or both of the institutional membership Coun- 
cils, Associate members shall be professional organizations of engineers, 
research institutions, and industrial associations or organizations which have 
a major interest in engineering education. Affiliate members shall be other 
educational institutions engaged in technical instruction which have one or more 
curricula accredited by Engineers’ Council for Professional Development or 
which are accredited by a major regional educational association. 

Section 8. Active member institutions shall be only those offering eur- 
ricula leading to baccalaureate or higher degree in engineering and having 
one or more curricula accredited as such by Engineers’ Council for Professional 
Development, or if not within its jurisdiction must have one or more engineer- 
ing curricula whose standards as judged by a competent accrediting agency 
are not lower than those of that Council. In the absence of any such accred- 
iting agency the Executive Board of the Society shall have the power to 
judge of the equivalence of standards. 

Section 9. All institutions which meet the conditions described in sec- 
tion 8 shall be eligible to participate as voting members in the Engineering 
College Administrative Council. To be eligible for voting participation in 
the Engineering College Research Council it is further required that the 
institution’s research organization or activity shall have existed for at least 
three (3) years and shall have expended for engineering research during the 
three (3) fiscal years next preceding the date of its admission to the Council 
not less than that sum prescribed in the bylaws of the Engineering College 
Research Council. 

Section 10. An institution may be proposed for membership by an 
official representative of any member institution who is familiar with the 
work of the institution proposed; or application for admission may be made 
directly by a responsible officer of the institution concerned. In either case 
the proposal or application shall be made in writing, addressed to the Secretary — 
of the Society, and shall indicate the grade of membership applied for and the - 
Council or Councils in which it wishes to participate. 

Section 11. The Executive Board shall determine the eligibility of the 
applicant for membership of any class in the Society and shall thereupon 
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refer the application to the Institutional Board. The latter body shall have 
the power to elect Associate and Affiliate members of the Society by letter 
ballot, but shall refer applications for Active membership to the Executive 
Committee of each of the Councils in which the applicant desires to participate, 
each such Executive Committee being empowered to admit the applicant to 
the Council which it represents. All elections shall require a two-thirds favor- 
able vote of the ballots cast. Institutions thus elected to membership in 
either or both of the institutional Councils thereby become Active institutional 
members of the Society. 


ARTICLE III. 


ORGANIZATION. 


Section 1. The means to ends specified in Article I, section 3, shall in- 
clude the establishment of subordinate units of organization as needed to serve 
local, regional, departmental, or functional interests, the holding of meetings, 
conferences, and special schools, the setting up of agencies for educational 
inquiry, research, or planning, and the publication of papers, reports, re- 
searches, communications, and other significant materials concerned with 
engineering education. 

Section 2. The Society shall be an organization of individual and insti- 
tutional members and shall operate in two coordinate areas of activity cor- 
responding to the respective interests of these groups. Its general activities 
shall be administered by an Executive Board (see Article V). The activities 
of its individual members shall be conducted under a General Council (see 
Article VI) and the activities of its institutional members through an En- 
gineering College Research Council (see Article VIII) and an Engineering 
College Administrative Council (see Article IX). An Institutional Board 
(see Article VII) shall coordinate the activities of the two Councils of the 
institutional members. 

The individual members of the Society shall further be organized in 
groups to function as (a) sections in specified territories; (b) branches formed 
by members of single institutions and (c) divisions with important subjects 
of instruction or research, under provisions as hereinafter set forth. 


ARTICLE IV. 
OFFICERS. 


There shall be a President, who shall be the executive officer of the 
Society and who shall hold office for one year. There shall be four Vice 
Presidents, each to hold office for two years, as follows: in connection with 
the individual membership, a Vice President responsible for General and 
Regional Activities, and a Vice President responsible for Instructional Divi- 
sions, to be elected in alternate years; in connection with institutional mem- 
bership, a Vice President responsible for the Engineering College Research 
Council, and a Vice President responsible for the Engineering College 
Administrative Council, to be elected in alternate years. There shall be a 
Secretary, to be appointed annually by a Committee consisting of the Presi- 
dent and all Vice Presidents; and a Treasurer, to be elected annually. In 
case of a vacancy in office of the President, the Vice President for General 
and Regional Activities shall succeed to that office. In case of a vacancy in 
the office of the Vice President for General and Regional Activities, the Vice 
President for Instructional Divisions shall succeed to that office. 
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CONSTITUTION AND BY-LAWS 


ARTICLE V. 


EXECUTIVE BOARD. 


Section 1. The Executive Board of the Society shall consist of the 
President, the four Vice Presidents, the Secretary, and the Treasurer. Its 
function shall be to coordinate the activities of the Society. Its actions shall 

. be final as to (a) approval of budgets, (b) authorization of publications, (c) 
conventions, (d) appointment of officers to fill emergency vacancies, and (e) 
determination of eligibility of institutional members. In all other matters, 
however, the Executive Board is advisory to the General Council, the Engi- 
neering College Research Council, and the Engineering College Administrative 
Council. 

Section 2. The procedure in (d) filling emergency vacancies shall be as 
follows: excepting the Secretary, whose appointment is otherwise provided 
herein, the Executive Board shall make the appointment on recommendation 
of the President; provided, however, that, in case of vacancy in the office of a 
Vice President associated with the institutional membership, the President 
shall transmit to the Executive Board the recommendation of the Executive 
Committee concerned. The term of emergency appointments shall be until a 
successor is regularly elected. 

Section 3. In case of a national emergency during which it is impossible 
for the Society to hold a regular meeting, the Executive Board may take any 
action on behalf of the Society that it deems necessary and advisable; pro- 
vided, however, that such action shall be reported to the Society at its first 
regular meeting thereafter. 

Section 4. Each Council of the Society shall report all of its actions to 
the Executive Board and shall not take an action affecting the interests of 
another Council until such proposed action has been considered by the Execu- 
tive Board; provided, however, that in cases where the time element is too 
critical to permit deliberation by the Executive Board, a Council may, on its 
own responsibility, take emergency action within its own domain, or if it so 
authorizes, its Executive Committee may take such action; or provided further 
that a Council, or its Executive Committee if so authorized, may take such 
action jointly with another Council where joint interests are involved. 


ARTICLE VI. 
GENERAL COUNCIL. 


Section 1. The General Council of the Society shall consist of the Presi- 
dent, who shall be chairman, the two Vice Presidents associated with the 
individual membership, the Secretary, the Treasurer, the three Junior Past 
Presidents, and a representative of every Division and Section elected by the 
body concerned for a term of two years according to a plan of rotation in 
which one half of such representatives will be chosen each year. 

Section 2. Any individual member of the Society shall be eligible for 
election as such a representative on the General Council. 

Section 3. The elective officers and members of the Council shall continue 
in office for a period of ten (10) days after their successors shall have been 
elected. 

Section 4. The actions of the General Council shall be final on all 
matters concerning the General and Regional Activities and the Instructional - 
Divisions, excepting those herein delegated to the Executive Board. 

Section 5. There shall be an Executive Committee of, and constituted 
by, the General Council, provided, however, that the President, Treasurer, and 
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Secretary of the Society shall be ex officio full members; and its powers shall 
be those delegated to it by the General Council. 

Section 6. The General Council shall determine its own Bylaws which 
shall conform to the Constitution and Bylaws of the Society. 


ARTICLE VII. 
INSTITUTIONAL BOARD. 


Section 1. There shall be an Institutional Board of twenty members, 
ten of whom shall represent the Engineering College Research Council and 
ten, the Engineering College Administrative Council, including in each group 
the Vice President associated with the Council and such members of its Execu- 
tive Committee appointed by this Committee; provided that in case the 
membership of the Executive Committee is less than the required number, 
this Committee shall appoint the necessary additional delegates. The Senior 
Vice President included is to serve as Chairman of the Institutional Board. 

Section 2. The functions and powers of the Institutional Board shall be 
such as are assigned to it by the two constituent Executive Committees and 
to elect institutional members as provided in Article II, section 11. 


ARTICLE VIII. 
ENGINEERING COLLEGE RESEARCH COUNCIL. 


Section 1. There shall be an Engineering College Research Council whose 
purpose shall be to assist in developing the research facilities of engineering 
colleges (a) to further advanced study in colleges of engineering and to 
develop and coordinate industrial and scientific research; (b) to undertake 
research designed to promote engineering advancement and economic adjust- 
ment in industry, public works, public health, the conservation and develop- 
ment of natural resources, and similar activities; (c) to cooperate with other 
associations and government agencies in the prosecution and promotion of 
research and to collaborate with them to prevent duplication of effort and 
achieve maximum utilization, coordination, and development of engineering 
and scientific research facilities; and (d) to publish periodic research reports, 
studies, papers, and investigations of significant value to engineering colleges 
and cooperating research agencies. 


Section 2. Its membership shall consist of one duly appointed repre- 


sentative for each such Active Institutional Member and Associate Institutional 
Member (non-voting) as are admitted by the Engineering College Research 
Council; provided, however, that the original Active and Associate Institu- 
tional Members shall be those which are respectively Active and Associate 
Members of the Engineering College Research Association at the time of the 
adoption of this Article. 

Section 3. There shall be an Executive Committee of, and constituted by, 
the Engineering College Research Council; provided, however, that the Vice 
President of the Society associated with this Council shall be President of 
the Council; and the President, Treasurer, and Secretary of the Society shall 
be ex officio advisory members without vote; and its powers shall be those 
delegated to it by this Council. 

Section 4. The Engineering College Research Council shall determine its 
own Bylaws which shall conform to the Constitution and Bylaws of the 
Society. 
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ARTICLE IX. 
ENGINEERING COLLEGE ADMINISTRATIVE COUNCIL. 


Section 1. There shall be an Engineering College Administrative Council 
whose purpose shall be (a) to relate the engineering colleges to public welfare 
by close cooperation with the agencies of the Government; (b) to bring about 
cooperation among engineering colleges in the interest of the engineering 
profession, industry, and the public at large; (c) to bring about cooperation 
between the engineering colleges of this country and those of other lands; 
(ad) to cooperate with engineering societies, trade organizations, and com- 
mercial groups in the interest of engineering education; (e) to act as an 
instrument of inquiry into problems which contribute to effective adminis- 
tration of engineering colleges; (f) to make the public conscious of the value 
of engineering education as a preparation for service to society in a tech- 
nologie civilization. 

Section 2. Its membership shall include one duly appointed repre- 
sentative of each such Active Institutional Members and Associate Institu- 
tional Members (non-voting) as are admitted to the Engineering College Ad- 
ministrative Council; provided, however, that the original Active and Associate 
Institutional Members shall be those which are respectively institutional and 
associate members of the Society at the time of the adoption of this Article. 

Section 3. There shall be an Executive Committee of, and constituted by, 
the Engineering College Administrative Council; provided, however, that the 
Vice President of the Society associated with this Council shall be President 
of the Council; and the President, Treasurer, and Secretary of the Society 
shall be ex officio advisory members without vote; and its powers shall be 
those delegated to it by this Council. 

Section 4. The Engineering College Administrative Council shail de- 
termine its own Bylaws which shall conform to the Constitution and Bylaws 
of the Society. 


ARTICLE X. 
SECTIONS, BRANCHES, AND DIVISIONS. 


Section 1. A section of the Society may be formed by members in two 
or more institutions within a territory prescribed by the General Council. 
A Section may be formed by a temporary organization which shall become a 
duly authorized section of the Society upon the approval of the General 
Council. Sections may determine their own form of organization, but shall 
operate in conformity with the Constitution and the Bylaws of the Society 
and shall make a report of their proceedings to the Secretary of the Society. 
Sections shall be self-sustaining. 

Section 2. A Branch may be formed by members in any institution by a 
temporary organization, which shall become a duly authorized Branch of the 
Society upon approval by the Executive Committee of the General Council. 
Branches may determine their own form of organization, but shall operate in 
conformity with the Constitution and the Bylaws of the Society and shall 
make a report of their proceedings to the Secretary of the Society. Branches 
shall be self-sustaining. 

Branches may cooperate with, or be a part of, other organizations having 
the same general purposes as this Society. The general purpose of Branches © 
is to extend the interest in, and the discussion of, questions relating to the. 
teaching of engineering students and to bring to the Society at large, through 
its publications, the activities in all institutions that will be serviceable to the 
members of the Society. 
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Section 3. Papers and discussions presented before Sections or Branches 
shall be the property of the Society and may be published as Society proceed- 
ings if authorized by the Publication Committee. Permission to publish such 
papers and discussions elsewhere may be granted by the Executive Committee 
of the General Council on condition that the Society receives proper credit. 

Section 4. The General Council may establish Divisions of the Society 
in areas of instructional responsibility generally existing in engineering col- 
leges, e.g., mathematics, electrical engineering. Divisions may be formed 
either on the initiative of the General Council or upon petition of a group 
of members concerned. 

Section 5. The Executive Board, the General Council, the Engineering 
College Research Council, and the Engineering College Administrative Council 
may establish committees in their respective domains as prescribed in the 
Bylaws. 


ARTICLE XI. 
ELECTION OF OFFICERS. 


Section 1. The President, Treasurer and two Vice Presidents shall be 
elected, by ballot of the individual membership of the Society, from their 
number at the annual meeting. The President and Treasurer shall be elected 
annually and the two Vice Presidents associated with individual membership 
shall be elected in alternate years for respective terms of two years. The two 
Vice Presidents associated with institutional membership shall be elected at 
the annual meeting of the Society in alternate years for respective terms of 
two years by their respective Councils. As an exception to the above pro- 
vision, the Vice President associated with General and Regional Activities 
and the Vice President associated with the Engineering College Research 
Council, who are elected immediately following the adoption of this constitu- 
tion, shall be elected for a one-year term and shall be the Senior Vice 
Presidents. 

Section 2. There shall be a Nominating Committee consisting of the 
three Junior Past Presidents, senior member to be chairman, and those General 
Council members elected by the Sections whose terms expire in the year in 
which the annual meeting is held; provided, however, that the Nominating 
Committee for the first year of operations of this Society shall be the Nomi- 
nating Committee provided for in the constitution of the Society for the 
Promotion of Engineering Education as of June 1, 1946. 

Section 3. By means of a form to be printed in THE JOURNAL OF ENGI- 
NEERING EDUCATION or in the preliminary program of the annual meeting, an 
opportunity shall be given to individual members of the Society to submit 
names of persons to be consilered for said officers. These names, on the form 
provided, shall be sent to the Secretary of the Society not less than sixty (60) 
days prior to the annual meeting; and the Secretary shall submit the suggested 
names to all members of the Nominating Committee. 


ARTICLE XII. 


DUES. 


Section 1. There shall be no admission fee. 

Section 2. The annual dues shall be as stated in the Bylaws of the 
Society, and any change in the dues of individual membership shall be de- 
termined by letter ballot of such membership. 
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Section 3. A member elected prior to February 1 in any fiscal year shall 
pay the full dues of that year; if elected after February 1, he shall pay half 
the dues of that year. 

Section 4. Dues are payable in advance at the beginning of each fiscal 
year and shall be considered in arrears if not paid by the end of the fiscal 
year for which they are assessed. Dues of new members are. payable at the 
time of election and shall be considered in arrears if not paid by the end of 
the fiscal year within which they are elected. 

Section 5. Members in arrears one year shall be retained on the roll 
of the Society, but shall not receive publications until such time as all 
arrearages are paid. Members in arrears two years, and who have been duly 
notified by the Secretary, shall be dropped from the roll of the Society until 
such arrearages are paid. The Secretary shall notify all members in arrears 
one month previous to the close of the fiscal year. 


ARTICLE XIII. 


MEETINGS. 


There shall be at least one annual meeting at such time and place as the 
Society at the preceding meeting, or the Executive Board, if the Society does 
not act, may determine. The Executive Committee of the General Council 
shall authorize the time and place of meetings held under the auspices of 
Divisions and Committees excepting those held at national conventions of the 
Society. 


ARTICLE XIV. 
PUBLICATIONS. 


The Executive Board shall authorize all official publications of the Society 
and shall also prescribe the rights of the several grades of members in con- 
nection with these publications. 


ARTICLE XV. 


AMENDMENTS. 


This constitution may be amended by a favorable vote of the individual 
members of the Society, the proposed amendment being approved if at least 
two-thirds of the ballots returned within thirty (30) days after they are 
mailed out are favorable; and provided further (a) that the proposed amend- 
ment has first been voted upon by each of the three Councils of the Society 
and (b) that the results of such votes be recorded in the notice sent out to the 
membership with the ballots. 


BY-LAWS OF THE SOCIETY. 


First. The Executive Board shall arrange for the annual meeting and 
prepare a program for it. 

Second. Each Vice President shall submit a proposed budget for the 
activities for which he is responsible, to the Executive Board through the 
Secretary, who shall incorporate it with the General Budget so that the total 
proposed budget may be submitted to the Executive Board before May 1. It 
is provided, however, that the Engineering College Research Council budget, 
in first year only, shall be based on $35 for each Active and Associate Institu- 
tional Member affiliated with the E. C. R. C. 
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Third. Disbursements from the funds of the Society shall be made by 
the Treasurer in accordance with the approved budget or a direct appropria- 
tion authorized by the Executive Board for a special purpose, and upon 
vouchers signed by the Secretary of the Society. 

Fourth. The annual dues shall be as follows: 


Individual members 


i, Geades under associate professor ...... 6.65. cee ete eee $5.50 
DB. PABDEINES TEDLORHOND 6c aia 5 cice's sade ahs vee wee we bes 6.00 
Ss RE UMMM Ss. ccs ein sie u's one 6 bios ois Ua oT Gee haters tees ow em 7.00 


Institutional members 
1. Active Members 
a. participating in both Institutional Councils, $50.00 
b. participating in only one Institutional Council, $35.00 
2. Associate Members, $50.00 
3. Affiliate Members, $25.00 

Fifth. The fiscal year of the Society shall be July 1 to June 30. 

Sixth. The Secretary of the Society shall be secretary of the Executive 
Board. 

Seventh. Committees, excepting the Executive Committees, reporting to 
the Executive Board and to the General Council shall be authorized by these 
respective bodies and appointed by the President. Committees reporting to 
either of the institutional Councils shall be authorized by the Executive Com- 
mittee concerned and be appointed by the Vice President concerned. Com- 
mittees of Sections, Branches, or Divisions shall be authorized by the body 
concerned and be appointed by the Chairman of the body concerned. 

Eighth. There shall be a Publication Committee consisting of the Presi- 
dent, junior Past President, and the Secretary of the Society who shall be 
chairman. It shall be responsible to the Executive Board for the general 
administration of all official publications of the Society. 

The Secretary of the Society shall have direct charge and be editor of all 
publications authorized by the Executive Board excepting those so authorized 
for the Engineering College Research Council and the Engineering College 
Administrative Council, which shall be edited and published in accordance 
with plans of procedure recommended by these respective Councils and ap- 
proved by the Executive Board; provided, however, that the plans shall 
include a Subcommittee of the Publication Committee for each of said 
Councils, the personnel of the Subcommittee to be recommended by the Council 
concerned and approved by the Executive Board. 

The selling price of all publications shall be determined by the Executive 
Board on recommendation of the Publication Committee. 

All income from publications shall be classified as income of the Society 
applicable to the annual budget of the Society. 

Ninth. These Bylaws, excepting as they relate to dues of individual 
members, may be amended by a two-thirds vote of the members present at 
any regular meeting of the Society, provided that all individual and institu- 
tional members have been notified of the proposed amendment by notices mailed 
by the Secretary’s Office at least thirty (30) days prior to the said regular 
meeting at which action is to be taken, and provided further that the pro- 
posed amendment has first been voted upon by each of the three Councils of 
the Society and the results of such vote recorded in the notice sent out for the 
meeting at which the proposed amendment is to be acted upon. 

The dues of individual members may be changed only by a favorable vote 
by letter ballot of individual members. 
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BY-LAWS 


ENGINEERING COLLEGE ADMINISTRATIVE COUNCIL 


(Adopted November, 1948) * 


I. NAME. 


The name of this organization shall be the Engineering College Adminis- 
trative Council of the American Society for Engineering Education. 


II. PURPOSES. 


The purposes of the Engineering College Administrative Council, as set 
forth in Article IX (Section 1) of the Constitution of The American Society 
for Engineering Education, shall be: 


a). To relate the engineering colleges to public welfare by close coopera- 
tion with the agencies of the Government; 

b). To bring about cooperation among engineering colleges in the inter- 
est of the engineering profession, industry, and the public at large; 

ec). To bring about cooperation between the engineering colleges of this 
country and those of other lands; 

d). To cooperate with engineering societies, trade organizations, and com- 
mercial groups in the interest of engineering education; 

e). To act as an instrument of inquiry into problems which contribute to 
effective administration of engineering colleges; 

f). To make the public conscious of the value of engineering education as 
a preparation for service to society in a technologie civilization. 


III. MEMBERSHIP 


Membership in the Engineering College Administrative Council shall con- 
sist of one duly appointed representative of each such Active Institutional 
Members and Associate Institutional Members (non-voting) as are admitted 
to the Engineering College Administrative Council. 


IV. EXECUTIVE COMMITTEE 


1. There shall be an Executive Committee of, and constituted by, the 
Engineering College Administrative Council; provided, however, that the Vice 
President of the Society associated with this Council shall be Chairman of the 
Council; and the President, Treasurer, and Secretary of the Society shall be 
ex-officio advisory members without vote; and its powers shall be those dele- 
gated to it by this council. 

2. The Executive Committee shall consist of seven (7) elected members in- 
cluding its officers. These members shall be duly appointed representatives of 
Active Institutional members and shall constitute the voting members of the 


Executive Committee. 


* Tentative By-Laws, subject to approval by ASEE Committee on Consti- 
tution and By-Laws. 
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V. OFFICERS 


1. The officers of the Engineering College Administrative Council shall 
consist of a Chairman and a Secretary who shall perform the duties which 
usually devolve upon those officers. 

2. The Chairman, the Secretary, and the remaining five (5) members of 
the Executive Committee shall be elected by the method provided in these By- 
Laws for terms of two (2) years, except that at the first election after adop- 
tion of these By-Laws two (2) members of the Executive Committee, other 
than the officers, shall be elected for one (1) year terms. 

3. Any elected officer of the Engineering College Administrative Council 
may be re-elected to succeed himself for two (2) consecutive terms; there- 
after at least one (1) term shall elapse before he is again eligible to hold the 
same office. 

4, In case of vacancy of the office of Chairman, that office shall be filled 
by a special election for that purpose to fill the unexpired term. In case of 
vacancy of the office of Secretary or a vacancy in the membership of the 
Executive Committee, the remaining members of the Executive Committee shall 
fill the vacancy for the unexpired term by a majority vote. 

5. The term of newly-elected officers except those filling vacancies shall 
begin ten (10) days after the annual election. The terms of office of those 
elected to fill vacancies shall begin immediately after their election. 


VI. ELECTIONS 


The Chairman and Secretary of the Engineering College Administrative 
Council and two (2) members thereof shall be elected biennially; with the ex- 
ception noted in Article V, Section 2. The three (3) remaining members of the 
Executive Committee shall be elected in the alternate years. 

2. Prior to each annual meeting of the Society, the Chairman of the Ex- 
ecutive Committee of the Engineering College Administrative Council, with 
the approval of that Committee, shall appoint a Nominating Committee of 
three (3) members to serve for the elections during that annual meeting. 
The Nominating Committee shall nominate one or more members for each 
vacancy on the Executive Committee which nominations shall be presented 
at a session of the Administrative Council for a viva voice vote. Elections 
shall be by majority vote for each office. 


VII. FiscaL YEAR. 


The fiscal year of the Engineering College Administrative Council shall 
be from July 1 to June 30. 


VIII. MEETINGS 


1. A meeting for the transaction of the business of the Engineering Col- 
lege Administrative Council shall be held each year at approximately the same 
time and place as the annual meeting of the American Society for Engineer- 
ing Education. The time and place of the annual meeting of the Council 
shall be announced to the membership of the Council not less than sixty (60) 
days before the date of the meeting. 

2. Special meetings of the Engineering College Administrative Council 
may be called by the Chairman of the Executive Committee as needed upon 
reasonable notice to the membership of the Council. 
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IX. AMENDMENTS To By-LAws 


These By-laws may be amended by a two-thirds vote of the members of 
the Engineering College Administrative Council present at any annual meet- 
ing. Amendments may be submitted by majority vote of the members of the 
Executive Committee of the Council, or by petition signed by not fewer than 
ten (10) members of the Council. Proposed amendments shall be circulated 
by mail to members of the Council not less than thirty (30) days prior to the 
annual meeting at which the amendments will be presented for adoption. 











BY-LAWS 


ENGINEERING COLLEGE RESEARCH COUNCIL 


FORMERLY THE ENGINEERING COLLEGE RESEARCH ASSOCIATION 












































(As Amended, June, 1948) 


I. NAME. 


The name of this organization shall be the Engineering College Research 
Council of the American Society for Engineering Education. 


II. PuRPOSEs. 


The purposes of the Engineering College Research Council, as set forth 
in Article VIII (Section 1) of the Constitution of the American Society for 
Engineering Education, shall be to assist in developing research facilities of 
engineering colleges: 

a). To further advanced study in colleges of engineering and to develop 
and coordinate industrial and scientific research; 

b). To undertake research designed to promote engineering advancement 
and economic adjustment in industry, public works, public health, and con- 
servation and development of natural resources, and similar activities; 

c). To cooperate with other associations and government agencies in the 
prosecution and promotion of research and to collaborate with them to prevent 
duplication of effort and achieve maximum utilization, coordination, and 
development: of engineering and scientific research facilities; and 

d). To publish periodic reports, studies, papers, and investigations of 
significant value to engineering colleges and cooperating research agencies. 


III. MEMBERSHIP. 


1. Active membership in the Engineering College Research Council shall 
be confined to institutions of higher education granting degrees in engineering, 
which normally require four or more years of academic study and which have 
one or more engineering curricula accredited by the Engineers’ Council for 
Professional Development, provided that the research organization or activity 
of the institution shall have existed for at least three (3) years and that the 
institution shall have expended for engineering research during the three 
fiscal years next preceding the date of its admission to the Council not less 
than ten thousand dollars ($10,000). The term ‘‘research’’ as used herein 
means original investigations including the discovery of new processes, de- 
vices, or materials and does not include routine testing. Membership may pre- 
ferably be taken out by the institution in the name of its Engineering Ex- 
periment Station, Engineering Research Institute or Division, or Engineering 
College, School, or Department. 

2. A member institution must maintain a high record of performance in 
engineering research to remain in good standing as an active member. 

3. Associate membership shall be confined to libraries, associations, 
companies, or individuals having an interest in engineering research such as 
to warrant, in the opinion of the Executive Committee of the Council, affilia- 
tion with the Council. Associate members shall have no vote, but may other- 
wise participate in all of the activities of the Council. 

4. An institution may be proposed for, membership in the Engineering 
College Research Council by an official representative of any member institu- 
tion who is familiar with the work of the institution proposed; or application 
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for admission may be made directly by a responsible officer of the institution 
concerned. 

5. Applications for membership in the Engineering College Research 
Council shall be addressed to the Secretary of the American Society for Engi- 
neering Education, who shall refer such applications to the Executive Com- 
mittee of the Engineering College Research Council. 

6. Membership shall be conferred by the Executive Committee of the 
Engineering College Research Council by a two-thirds vote of the members of 
the Committee, after the eligibility of the applicant for membership in the 
Council shall have been determined by the Executive Board of the American 
Society for Engineering Education. 

7. Membership in the Engineering College Research Council may be can- 
celled by a three-fourths vote of the members of the Council present at a 
called meeting and upon the recommendation of the Executive Committee for 
such causes as (1) poor technical performance, (2) acts tending to bring the 
Council into disrepute. 

8. The Executive Committee of the Engineering College Research Council 
may cancel membership in the Council for non-payment of dues. 

9. Each active member of the Engineering College Research Council shall 
be entitled to one vote. The vote for each institutional member shall be cast 
by the person authorized by the President of the Institution as its representa- 
tive to the Council. 


IV. Duss. 


Dues to be paid for membership in the Engineering College Research 
Council shall be as specified in the Constitution and By-laws of the American 
Society for Engineering Education and shall be payable to the Treasurer of 
that Society. 


V. OFFICERS. 


1. The officers of the Engineering College Research Council shall consist 
of a Chairman, two Vice-Chairmen, a Secretary, and six Directors. These 
officers, with the exception of the Secretary, shall constitute the voting mem- 
bers of the Executive Committee of the Council. 

2. The President, Secretary, and Treasurer of the American Society for 
Engineering Education shall be ex-officio advisory members without vote of 
the Executive Committee of the Engineering College Research Council. 

3. The Chairman and two Vice-Chairmen of the Engineering College Re- 
search Council shall be elected by the method provided in these By-laws for 
two (2) years. The Directors shall be elected by the method provided in these 
By-laws for terms of three (3) years. The Secretary shall be appointed by 
the Executive Committee. 

4, The Chairman of the Engineering College Research Council shall per- 
form the executive duties which usually devolve upon that office. He shall, 
by virtue of his office in the Engineering College Research Council, hold 
office as a Vice-President of the American Society for Engineering Education. 

5. The Chairman of the Engineering College Research Council, with the 
advice of the Executive Committee, shall appoint such committees as are 
deemed necessary; except that he shall recommend to the President of the 
American Society for Engineering Education the personnel of the Engineering 
College Research Council Committee on Publications which shall constitute a 
Subcommittee of the Publication Committee of the American Society for Engi- 
neering Education, the personnel of which shall be approved by the Executive 
Board of the American Society for Engineering Education. 

6. The Chairman of the Engineering College Research Council shall re- 
ceive and account for all gifts of funds or property to the Council and shall 
approve all bills and vouchers for payment by the Treasurer of the American 
Society for Engineering Education to cover expenses of the Engineering 
College Research Council. 
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7. The functions and duties of the Executive Committee of the Engineer- 
ing College Research Council shall be as follows: 

a). The Executive Committee shall have charge of all matters relating to 
the expenditure of funds budgeted to the Engineering College Research 
Council by the Executive Board of the American Society for Engineering 
Education, the making of contracts, and the approval of bills. 

b). The Executive Committee shall authorize all official publications of 
the Council as provided by Article VIII (Section 1) of the Constitution of 
the American Society for Engineering Education. 

ec). During intervals between meetings of the Engineering College 
Research Council, the Executive Committee shall formulate the general policies 
of the Council. 

d). The Executive Committee shall, before May 1 of each year, prepare 
an Engineering College Research Council budget for the following fiscal year 
to be submitted to the Executive Board of the American Society for Engi- 
neering Education by the President of the Council. 

e). The Executive Committee shall submit a report of its activities at each 
annual meeting of the Council. 

ft). A quorum of the Executive Committee for the transaction of business 
shall comprise five (5) of its voting members. 

8. Any elected officer of the Engineering College Research Council may 
be re-elected to succeed himself for two (2) consecutive terms. Thereafter at 
least one term shall elapse before he is again eligible to hold the same office. 

9. A member of the Executive Committee of the Engineering College Re- 
search Council may be elected to an office of the Council other than the one 
he holds, but his former membership on the Committee shall cease and another 
person shall be elected at once to finish his unexpired term as a member of 
the Committee. 

10. In ease of vacancy of the office of Chairman, the Senior Vice-Chairman 
shall succeed to that office. Any vacancy in an office of the Executive Com- 
mittee except that of the Chairman shall be filled by a special election for that 
purpose. 

11. No elected officer may receive any salary from the Engineering 
College Research Council. 

12. The term of newly-elected officers shall begin on July 1 following 
the annual election. In the case of special elections, the term of the newly- 
elected officers shall begin ten (10) days after their election. Elected officers 
shall hold office until their successors shall have been elected and qualified. 


VI. ELECTIONS. 


1. The Chairman of the Engineering College Research Council shall be 
elected bienially. One Vice-Chairman and two Directors shall be elected an- 
nualy, 

2. At each annual meeting the Executive Committee of the Engineering 
College Research Council shall elect by majority vote of those present a 
Nominating Committee of three (3) members to serve during the ensuing year. 
For regular annual elections of officers, the Nominating Committee shall 
nominate one or more members for each vacancy. A letter ballot containing 
these nominations with spaces provided for writing names of candidates 
other than those nominated shall be circulated to the members not less than 
sixty (60) days before the date of the annual meeting and shall be returnable 
to the Secretary of the Council not later than five (5) days before the date of 
the annual meeting. Election shall be by plurality vote for each office. 

3. Special elections to fill vacancies in the membership of the Executive 
Committee shall be conducted by the method just described except that a 
nomination or nominations shall be made by the Nominating Committee within 
thirty (30) days after the vacancy occurs and the ballots shall be canvassed 
within thirty (30) days after the date of mailing ballot forms to members. 
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VII. Fiscan YEAR. 


The fiscal year of the Engineering College Research Council shall be from 
July 1 to June 30. 


VIII. MEETINGS. 


1, A meeting for the transaction of the business of the Engineering College 
Research Council shall be held each year at approximately the same time and 
place as the annual meeting of the American Society for Engineering Educa- 
tion. The time and place of the annual meeting of the Council shall be 
announced to the membership of the Council not less than sixty (60) days be- 
fore the date of the meeting. 

2. Special meetings of the Engineering College Research Council may be 
called by the Executive Committee as needed upon thirty (30) days’ notice to 
the membership of the Council. 

3. Meetings of the Executive Committee of the Engineering College Re- 
search Council may be called by the Chairman as needed upon fifteen (15) 
days’ notice to the membership of the Committee. 


IX. Girts. 


1. The Engineering College Research Council may accept gifts from in- 
dividuals, firms, or associations, from the Federal Government, or from 
State Governments, or their agencies, provided that such gifts are for the 
furtherance of the purposes of the Council. 

2. Custody of funds or property received as gifts of the Engineering 
College Research Council shall be the responsibility of the Chairman of the 
Council. 

3. The Engineering College Research Council may use, expend, or dispose 
of the funds or property received from gifts or from other sources in accord 
with the terms of the gifts or, as near as may be, in carrying out their 
general objects and purposes and may generally expend the funds in furtherance 
of the purposes of this organization as set forth in these By-laws and in 
Article VIII (Section 1) of the Constitution of the American Society for 
Engineering Education. 


X. AMENDMENTS TO By-Laws. 


These By-laws may be amended by a two-thirds vote of the members of 
the Engineering College Research Council canvassed by letter ballot. Proposed 
amendments shall be submitted in writing to the Secretary of the Council by 
petition signed by not fewer than ten (10) members of the Council. Proposed 
amendments shall be circulated by mail to the members of the Council and 
shall be voted upon by letter ballot, the vote to be canvassed by the Secretary 
not less than thirty (30) days following the circulation of the amendment. 
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“A Professional Responsibility” 


By K. B. McEACHRON, JR. 


Chairman, Committee on Relations with Industry, ASEE ; Manager of Technical Education 
Division, General Electric Company 


The close relationship between engi- 
neering education and industry has long 
been recognized, but during the last few 
years increasing attention has been fo- 
cused upon the importance of that rela- 
tionship as it affects the whole engineer- 
ing profession. It is but a few years 
ago that, at the urging of several inter- 
ested members of the Society, the Com- 
mittee on Relations with Industry was 
created. 

Numbering among its membership engi- 
neers with broad interests from both 
industry and the colleges, the Committee 
has never lacked for stimulating and val- 
uable discussions. Frequently in recent 
years, these discussions have led to posi- 
tive action or to new formulation of pol- 
icy. Such is the interest of committee 
members that four all-day committee 
meetings are held regularly each year to 
§provide more opportunity for study and 
action than would be possible at the an- 
nual meeting alone. 

Thus the Society, through its Commit- 
ee on Relations with Industry, has ex- 
tended its interest beyond engineering 
education alone, to the engineering pro- 
Hiession itself, culminating in establishing 
s its theme for this year, “Partnership 
with Industry.” The education of an 
igineer is a joint responsibility of in- 
dustry and the colleges for it neither 
Pegins nor ends in the colleges or indus- 
ty alone. The closer the practicing 
gineer and the engineering educator 
an work together, the more effective will 
be the product they create. It has been 
he purpose of the Committee on Rela- 
ions with Industry to devote its attention 
0 this mutual problem and its more effec- 





tive solution, and also to serve as a work- 
ing example of the value of college-indus 
try teamwork. 

Industrial members of the Committee 
have become more conscious of the oppor- 
tunities they have to stimulate interest in 
engineering education and in the Society 
among their associates—an interest not 
limited to the football field or the basket- 
ball court. The practicing engineer is 
personally obligated for his own educa- 
tion and can most effectively “retire” that 
obligation by a real concern for the edu- 
cation of those who will sueceed him. If 
for no other reason, he must have an 
appreciation and understanding of formal 
engineering education to provide indus- 
trial experience which will be properly 
integrated with such education. 

Engineering educators, on the other 
hand, have recognized more clearly the 
nature of problems facing industry and 
the whole engineering profession. The 
opportunity to develop in the minds of 
students while still in college a sense of 
professional responsibility has achieved 
a new importance. What the colleges 
can best teach and what industry must be 
encouraged to provide has been more com- 
pletely appreciated. 

Out of these experiences has grown the 
program for the annual meeting this 
June. As in previous years, an after- 
noon discussion session has been planned 
to study such questions as the financial] 
dilemma facing the colleges, the ethies of 
recruiting engineering graduates, and per- 
sonnel evaluation in industry. In addi- 
tion to this session, however, two other 
sessions have been planned: a Conference 
on Relations with Industry on Monday, 
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June 20, and a general session of the So- 
ciety on Friday morning, June 24. 

The Conference is planned to attract 
industrial representatives who might not 
otherwise attend the annual meeting. 
The Conference will be divided into 
morning and afternoon sessions. The 
general session in the morning will con- 
sist of talks on the three subjects of the 
Conference: professional development of 
the engineering graduate in industry, li- 
eensing for the engineering profession, 
and the relation of the union and the 
engineer. The afternoon session will 
consist of individual discussion groups 
based on the morning session. Reports 
of the discussion groups will be carefully 
studied by the Committee with a view 
toward preparing a statement of policy 
wherever feasible. 


‘‘A PROFESSIONAL RESPONSIBLITY ’’ 


* session has been designed to emphasize 


The speakers at the general session on 
Friday will describe the role of the indi- 
vidual engineer and engineering educator 
in industry-college relations and the fae- 
tors affecting industrial activity. This 


the contribution which an individual, as 
distinct from an organization or institu- 
tion, can make to industry-college rela- 
tions and to the profession as a whole. 
It will therefore be of direct concern to 
every member. 

Conferences and meetings are truly ef- 
fective only as they encourage new ideas 
and result in positive action to imple 
ment such new thoughts. The program 
planned by the Committee for the June 
meeting has been designed to stimulate 
the translation of ideas into action. 





theme for the year 





PARTNERSHIP WITH INDUSTRY 
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The Middle East and the American Engineer* 


By MAX THORNBURG 


Consultant on Foreign Industrial Affairs, Chairman Middle East Commission, 
Committee on International Relations, E.J.C. 


What the American Engineer does in 
the Middle East during the years 1948, ’49 
and ’50 will be an important factor in 
determining the fate of the world for 
many years to come. This can be said of 
engineers, and particularly of American 
engineers, for reasons that do not apply 
to other groups, whether military, politi- 
eal or commercial. It can be said of the 
Middle East for reasons that do not apply 
to most other great areas of the world. 

The central facts upon which the truth 
of this depends are simple. The Middle 
East after centuries of stagnation under 
its own medievel institutions, has come to 
life. Its fifty million people with their 
vast potentials of economic power stand 
on the threshold of the modern world, un- 
decided which way to turn. To the west, 
led by the United States, lie the nations 
which believe that the greatest resource 
of any country is its people, and that 
their individual freedom sets the goal to- 
wards which all state functions must be 
aimed. A corollary to this belief is that 
the individual initiative and resourceful- 
ness of free men is the greatest source of 
energy that can be called upon to achieve 
the aims which men set for themselves on 
earth. 

To the north lies the Soviet Union, 
champion of the collectivist system in 
which the individual as such does not 
count. In that system, to fulfill his duty 
to the State, he must dissolve himself in 
the amorphous institution of Communism. 

In the long run, which in this case may 
mean within the next three or four years, 


* An abridgment of a progress report pre- 
pared for the Engineer’s Joint Council. 
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it will be the people themselves who de- 
cide which model they will follow. Even 
though the masses of the people are slow 
to develop a political consciousness, their 
support is necessary to maintain any 
modern form of government in power. 
They may be led to believe that the best 
government for them is one in which 
authority is highly centralized and which 
assumes full responsibility for social and 
economic conditions within the country. 
This is the Russian idea. Or, they may be 
persuaded that the principal function of 
government is to provide certain basic in- 
stitutions and services which are required 
by the national society as a whole, leaving 
it largely to the citizens as individuals to 
develop the social and economic resources 
of the country within the framework 
established for them by their government. 
This is the American idea. 

To persuade them to adopt the collec- 
tivist system is the aim of the Soviet 
Union. This appeal to the herd instinet 
is primarily emotional and is powerfully 
effective among illiterate masses which 
have never known anything but poverty 
and oppression. Fundamentally, the im- 
pulse here is a reaction away from an ex- 
perience of privation and suffering, rather 
than towards any clearly defined new way 
of life. The urge to escape poverty and 
oppression is innate, and the level of in- 
telligence which characterizes the masses 
accepts utopian promises without sub- 
mitting them to the test of reason. Condi- 
tions throughout the Middle East- are 
favorable for this process of emotional 
persuasion, and can be made more favor- 
able by inciting and intensifying social 
and economic disorder. 
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While illiteracy and a low level of rea- 
soning are favorable to the spread of 
Communism, they make almost impossible 
the task of persuading socially and eco- 
nomically depressed classes that their sal- 
vation lies in the direction of individual 
achievement and advancement. Such a 
concept requires a belief in their own 
capacity which is contrary to centuries of 
experience and frustration. While dimly 
aware that the western peoples have ac- 
complished the aims to which they them- 
selves vaguely aspire, their own experi- 
ence with those western powers has too 
often been associated with new forms of 
oppression rather than with relief from 
their existing burdens. Innovations from 
the west have improved the lot of those 
already favored by circumstances but have 
only widened the gap between them and 
the multitudes who live on the edge of 
starvation. 


Western Techniques Must be Demon- 
strated in the Middle East 


There is only one way in which the 
benefits of western advancement can be 
made real to the Middle East masses. 
That is by applying the techniques which 
produced that western advancement di- 
rectly to the improvement of the condi- 
tions which affect the daily lives of the 
people themselves. No process of reason- 
ing is required to see the value in a stream 
of water pouring from a new well into a 
field which for generations has produced a 
bare subsistence for a peasant and his 
family—or not produced it when the rains 
fail and the field reverts to desert. No 
harangue is needed to convince him that a 
new road is a blessing, when it makes it 
possible for the first time in a thousand 
years for his village to find a market for 
every pound of wheat its long wasted 
acres can produce. No counterappeal to 
his emotions will lessen the satisfaction 
he feels the first time he guides a steel 
plow across land which has never known 
anything but an iron-shod stick, or when 
he looks out over the first crop that a well 
cultivated field produces. If his sons 
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find employment in the factory which 
makes these plows and the cultivators, 
farm wagons and harvesting machinery 
which goes with them, or in other fac- 
tories which produce low-priced clothing, 


. tools, cement, simple irrigating pumps 


and needed household utensils, they need 
no mass meeting to tell them that what- 
ever name be given to this way of remak- 
ing their lives, it is the way they choose. 

This is the way—and this is the only 
way—to argue our case in the Middle 
East. No high-flown phrases are neces- 
sary. No rebuttal is possible. We know 
this way works because it is the way 
America was built. We know how to do 
it because we built America. .. . It is 
too easy, and not at all true, to say that 
the people of the Middle Hast are not 
ready, as our westerners were, for the 
types of modern innovation which devel- 
oped our west so rapidly. There are dif- 
ferences to be sure, which it is needless 
to recite here, but anyone who was born 
and raised (as the author was) on a west- 
ern ranch, and who has lived with the 
peoples of the Middle East, sees common 
qualities among the peasants of Anatolia, 
the tribal herdsmen of central Persia and 
the bedowin of the Arab countries which 
are no different—in ways that affect this 
argument—from those which character- 
ized our pioneer grandparents. The 
farmer’s struggle with the soil and the 
seasons varies little from country to 
country or from age to age, except as 
better tools are put into his hands or better 
utilization is made of his crops. The 
young man’s capacity to learn a trade or 
to tend a machine in a factory depends 
very little upon the language he speaks 
or what his father did before him. It is 
not on this level that the differences be 
tween East and West are important. 
The real difference is that the West has 
learned to do these things while the East 
has them still to learn. 

How is the Middle East to learn? By 
demonstration, as far as the people are 
concerned; and it will be the people of 
the Middle East who make the decision 
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between our way and the Russian way— 
whether they know they are making it or 
not. 


The Western Economic Record in the 
Middle East is Not All Good 


Since World War I, which is as far 
back as the Middle East nations as we 
know them today can trace their modern 
histories, somewhat between a quarter and 
a half billion dollars (or its equivalent) 
has been spent there on public works and 
state owned industries ostensibly for the 
purpose of increasing production and im- 
proving the standard of living of the 
people. This capital investment has been 
sufficient, if it had been spent properly, 
to increase production of consumer goods 
to a point satisfying most of the current 
needs of the countries and to provide 
surpluses of certain goods for export. 
The purchasing power of the people 
should have been multiplied and their 
schools, public health services and other 
social needs should have been met on a 
rapidly rising scale. Instead, all they 
have to show for this vast capital invest- 
ment, generally speaking, is a display of 
monumental public works, mostly non- 
earning, and of industrial establishments 
which produce inferior goods at costs 
above what better goods could be pur- 
chased for in the world market. The mass 
of the people themselves, living and work- 
ing as they always lived and worked, 
neither contribute substantially to new 
and increased production nor create the 
purchasing power which would be neces- 
sary to purchase the output of the fac- 
tories even if these goods were available 
in abundance and at reasonable prices, 
which they are not. 

The blame for this failure to have bene- 
fitted from so vast an investment can be 
attributed partly to the incompetence, 
and in some cases the corruption of gov- 
ernment officials, and partly to the indif- 
ference of private persons to accept their 
share of responsibiltiy for the national 
welfare. In part, however, it can be at- 
tributed to the foreign engineers and 
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contractors who have always been ready 
to undertake any project which would 
return them a profit, whatever useless 
burden imposed upon the country. Dur- 
ing the past quarter century when most 
of these economic programs were getting 
under way, the chief preoccupation of the 
governments was with stabilizing the new 
political institutions and finding the 
money with which to finance the new 
economic developments. The plans them- 
selves had various origins but all inclined 
towards grandiosity, symbolizing the aspi- 
rations of these new nations rather than 
their current needs. 

In Turkey, German technologists had 
for many years guided the economic de- 
velopment of the country, with Germany’s 
needs for raw materials and her own 
strategic interests chiefly in view. In 
1933, Russia came into the picture with 
engineering and economic as well as politi- 
eal specialists, under terms dictated to 
Turkey in connection with a loan from 
Russia. Both Germans and Russians pro- 
moted enterprises which provided them 
with the materials they needed or used 
the materials which they had to sell. In 
neither case was the Turkish national in- 
terest consulted. The nationalists who 
accompanied Ataturk to power confused 
smoking chimneys and whirring machinery 
with modernity and prosperity, and have 
only recently awakened to the fact that 
the people of Turkey themselves are living 
on almost the same level that they have 
known for the past thousand years. The 
people have awakened to this fact at the 
same time, and the government is now 
desperately put to it to correct the errors 
of the past fifteen years or risk the dan- 
ger of a popular revolt. 

In Iran the Russian interests were 
chiefly political and strategic, and the 
technical field was dominated by the Ger- 
man school. The late Shah was a man 
of tremendous vigor and rivalled Ataturk 
in his zeal for modern industrial establish- 
ments. He created the Industrial Bank 
and under its direction about 140 com- 
mercial enterprises were erected by for- 
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eign contractors. While the Shah sought 
to draw upon a wide range of foreign 
sourees, allowing no single country to 
dominate the field, it was almost inevitable 
that a preponderance of his technical spe- 


cialists would be German trained, if not - 


German. This followed from the fact that 
throughout Europe, whether in Switzer- 
land, Poland, Czechoslovakia, Sweden or 
elsewhere, a German technical degree was 
the hallmark of competence in the applied 
sciences. In the German technical tradi- 
tion which prevailed throughout all these 
countries the scientific standard was high, 
but the social utilitiy of the engineer’s 
work was left for others to dictate. 

In both Turkey and Iran, the British 
came in for their share of construction 
contracts, and some of the largest under- 
takings were theirs, although they took a 
minor part in shaping the programs as a 
whole. Their principal province was Iraq, 
over which they held the mandate, with 
exclusive control of both the economic 
development policy and the work in- 
volved in its realization. It is only fair to 
the British to point out that what they 
spent in establishing political order in this 
new state probably was far more than 
they ever took out of it in profits. Never- 
theiess, from the viewpoint of the engi- 
neer, it must be said that a large part of 
what they paid into the country as oil 
royalties they took out in charges for 
construction work which as yet has had 
little effect upon the standard of living 
of the people. 

In other Arab states under the British 
aegis, treaties with the British have for- 
bidden or frowned upon any but British 
consultants, a policy which, in the tech- 
nical field, has not accelerated develop- 
ment. British economic and _ technical 
achievements in these countries during the 
past twenty-five years have been almost 
negligible in comparison with their great 
accomplishments in establishing political 
institutions during the same period. 

In Syria and Lebanon the mandatory 
power was France, but despite her sub- 
stantial contributions in the cultural field 
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the record of technical and economie ad- 
vancement is practically blank. 


Effect of World War II 


With the outbreak of World War II, 
German and Russian technologists van- 
ished from the Middle East almost over- 
night, except those who remained for 
strategie purposes of their own. The 
same can be said of the British with the 
exception again of those who took part in 
the engineering projects which were a 
part of the allied war effort. The greater 
the artificial industrial economy which had 
been reared before the war, therefore, the 
greater the collapse when those who had 
kept it running withdrew. This was most 
noticeable in Turkey and Iran. with their 
vast chains of foreign built factories. The 
false judgment which had been exercised 
in fixing their type and location then be- 
came visible. 

During the war years, the artificial 
prosperity of the northern Middle East 
countries which resulted from foreign 
military activity and the demand for ex- 
ports of almost every kind, enabled those 
unsound economies not only to live but 
to show superficial signs of gain. With 
the end of the war, however, the collapse 
of the spectacular superstructure of in 
dustrial plants which had no economit 
foundation was inevitable. Today most 
of the plants of the Industrial Bank of 
Tran, which by western standards has been 
bankrupt since its inception, are closed 
down. Some of them represent the most 
advanced type of installation. A foreign 
built meat packing plant, for example, it 
cludes the most modern equipment for 
meat packing and refrigeration, and als 
a factory for manufacturing tin cans 
Unfortunately almost no meat is raisel 
in the region and the plant is too far from 
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the sea to make it available for fish car 
ning. The white tiled buildings and the 
costly installation are kept in a good stat 
of preservation by the force of men ané 
supervisors who were provided for it 
operation, because they are civil servit 
employees and under the laws of the cour 
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try cannot be dismissed. Their output, 
however, is represented by a small amount 
of orange marmalade which keeps the 
plant operating a few days each year. 
The region is not a fruit growing one, 
which makes the plant useless for fruit 
preservation. A competent study of pos- 
sibilities would disclose whether raw prod- 
ucts could be produced locally to supply 
this plant or whether it should be dis- 
mantled and reerected in another location 


where it would return its investment 
quickly. 
Certain public officials in Iran, and 


others there who feel a responsibility 
for the economie welfare of their coun- 
try, have ample ground for a deep re- 
sentment towards the foreign salesmen, 
contractors and engineers who loaded Iran 
with such costly installations of so little 
use to the country. The same is true in 
Turkey. The resentment is all the more 
bitter because it must be suffered in 
silence. Whatever the feeling that the 
foreign experts should have protected 
these inexperienced governments from the 
folly of their own politicians, the fact re- 
mains that it was the governments them- 
selves who ordered these plants built. 
Under the harsh principle of caveat 
emptor the blame is their own if what 
they bought proved to be useless or even 
worse than useless. 

The same lack of responsibility towards 
the economic welfare of these countries 
that is illustrated by the sale to them 
of useless or ill-adapted manufacturing 
plants, has been even more reprehensively 
exhibited by some engineering firms which 
have been retained by those governments 
to make preliminary studies precisely for 
the purpose of avoiding such economic 
travesties as have just been mentioned. 
Some excuse may be found for foreign 
manufacturing concerns headed by high 
pressure sales executives who have no 
other thought than to sell to anyone who 
will buy. An important part has been 
played by this product of the American 
free enterprise system in America, in 
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stimulating a demand for new and im- 
proved types of goods and maintaining a 
high turnover of both merchandise and 
money. Even in America, however, this 
type of executive is gradually being re- 
placed, in the larger institutions, by men 
with sufficient understanding to realize 
that their prosperity in the long run de- 
pends upon satisfying real consumer needs 
and not merely upon inducing a purchaser 
to buy. In any case, when the service sold 
is professional engineering consultation, 
no possible excuse exists for advising 
government officials to spend public funds 
for undertakings which are not at all, or 
only remotely beneficial to the country. 

Too many examples can be given to il- 
lustrate this apparent indifference of 
competent and responsible engineering 
firms towards the interests of their gov- 
ernment clients in the Middle East. In 
one case which the author had occasion to 
examine in detail, a well-known engineer- 
ing firm after spending about one year in 
field and office studies, submitted an 
elaborate report with recommendations, 
preliminary designs and estimates, which, 
if adopted, would have led to the expendi- 
ture of about 50 million dollars for a com- 
bined hydro-electric and irrigation water 
development. Review of this proposal in 
the field disclosed that a relatively small 
investment would expand an existing 
power plant sufficiently to meet the pre- 
dicted load for years ahead, and that 
the small area of new land which pur- 
portedly would have been brought under 
cultivation by the water project was, for 
several reasons, unsuitable for such a pur- 
pose. It disclosed also that for a rela- 
tively small investment a series of earth 
filled check dams could be provided to 
control the seasonal flash floods which for 
ages had prevented more than a frac- 
tional utilization of an adjoining area 
many times larger than the one proposed 
for new development. An abundance of 
underground water, from 50 to 200 feet 
below the surface in most of this area, 
could be made available by the use of sim- 
ple irrigating pumps. Whatever the terms 
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of reference under which this consulting 
service was performed, at least a common 
sense alternate to the vast scheme pro- 
posed would certainly have been in order. 
The dominant interest which determined 
the character of the report was suggested 
by one item in the detailed estimate, which 
called for the importation from northern 
Europe and the transportation for 600 
miles by railroad and truck within the 
country, of every sack of cement re- 
quired in the enormous concrete works 
proposed. This was in a country where 
limestone, clay and fuel abound, and 
cement manufacture is desperately needed 
for development work of every kind. 

It is not suggested that private engi- 
neering firms and construction contractors 
should exercise a paternalistic responsi- 
bility over the decisions made by govern- 
ment officials, and refuse to undertake 
projects which have been approved for 
execution by the government, until they 
themselves are satisfied that the projects 
are in the public interest. When the 
terms of the engagement do eall for an 
engineering opinion, however, that opinion 
should be given with the client’s interests 
foremost in mind, and not with the inten- 
tion of making a big job out of a little 
one. The aim of this general criticism 
is not at all to impute unethical conduct 
to any engineering or contracting firm, 
but to emphasize the importance to the 
government of having competent engi- 
neering guidance, free of any commercial 
interest in the execution of government 
work, to see that only well justified proj- 
ects are undertaken, and that neither 
money nor other valuable resources are 
wasted in their execution. 


The Middle East Has No Experienced 
Engineers of its Own 


To understand what American engineers 
could mean to the Middle East, we must 
look at the efforts these countries are 
making to develop engineers of their own. 
For generations, it was the practice for 
well-to-do families to sent their sons to 
Europe for higher education. At one 
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- man universities were the most popular 


time this meant schooling in classical and 
cultural fields only, but as the fetish of 
industrialization spread over this part of 
the world, an increasing number of them 
began to study technical subjects. Ger- 


but many students were sent to Switzer- 
land, France and other European coun- 
tries. A few went to America. These 
students came chiefly from Turkey and 
Iran. In both these countries the techni- 
eal tradition was German. This is evi- 
denced even today by the prevalence of 
German text and reference books seen on 
the shelves of most of the older men with 
technical training. It is reflected also in 
the almost universal acceptance in Turkey 
and Iran of German technical standards. 
Of engineering in the Arab countries 
further south little need be said, for these 
countries produced few students ready 
for higher schooling and almost none in 
the technical fields. 

Upon the outbreak of World War II, 
at the same time that the German, Russian 
and other foreign engineers withdrew 
from this region, the students from the 
Middle East were forced to return from 
Europe and turn to the United States for 
their training. Most of these students 
were sent abroad on government scholar- 
ships under contracts which obliged them 
to serve a certain time for the government 
upon their return. While the principle 
back of this can be defended, in practice 
it meant that these young engineers went 
to work under most unfavorable condi- 
tions. In almost no cases were they as 
signed to work in the field in which they 
had studied. Their German disciplined 
seniors were trained to subordinate their 
scientific competence to programs drawi 
up by politicians. The American trained 
engineers proved to be intractable under 
such arbitrary discipline. Many of them 
were denied eligibility to membership in 
the national engineering societies. During 
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the past year, the author has talked per 
sonally with at least fifty young Turkish 
engineers who were graduated from well- 
known American engineering colleges 
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Many of them held Doctor’s degrees and 
most of the rest had Master’s degrees in 
engineering. Practically without excep- 
tion their stories were the same: “Politi- 
cians don’t want engineering answers. If 
any answer is needed, they tell us what 
itis.’ or: “Any of us with a foreign uni- 
versity degree could advance rapidly if we 
were willing to forget that we are engi- 
neers and would simple say ‘yes’ to the 
politicians.” In Iran there are said to 
be more than 500 engineers graduated 
from European or American colleges. Al- 
most none of them are actually working 
at what we would consider engineering 
work in the United States. Of this num- 
ber it might be supposed that at least 100 
would be capable of doing high grade 
technical work. The author would esti- 
mate that not more than 10 are thus en- 
gaged in the entire country. 

What these young men really need is 
experience under older men with the some 
type of basie training as their own. In 
the United States, this is what makes engi- 
neers out of engineering students. Ob- 
viously the Middle Kast’s need for engi- 
neers is not going to be met simply by 
sending greater numbers of students to 
foreign countries for study, until there 
is an opportunity for them to get the 
equally important training under experi- 
enced guidance after they have taken their 
degrees. 


What Are the Needs for American Engi- 
neers in the Middle East? 


First of all among the many services 
which could be performed by American 
engineers is that of providing advisory 
service to the government agencies which 
in nearly all the Middle East countries 
are now struggling with national economic 
development plans. It is futile here to 
debate the theoretical merits or demerits 
of planned national economies or of State 
versus private enterprise. The fact which 
confronts us is that many if not most of 
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the Middle East countries are actively 
pressing ahead with economic develop- 
ment programs in the best way they know 
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how. In most of these cases, they are 
amply supplied with money, from oil 
revenues or other sources. The supply of 
men qualified for top level administra- 
tion is meager, in the typical case, and 
most of their attention must be given to 
internal and external political problems 
and to administrative routine. It is no 
wonder if the relatively small number of 
men upon whom these burdens fall make 
serious errors in hurriedly prepared eco- 
nomic plans which cover dozens of spe- 
cialized fields. If sound answers to such 
problems were automatically revealed to 
politicians or to anyone else in their mo- 
ments of need, there would be little need 
of engineers in any country. But they 
are not. A modern private industrial 
corporation will employ a large staff of 
experienced specialists to prepare a single 
year’s expansion program which both in 
total investment and in diversity of pro- 
blems corresponds to only a fraction of a 
typical national development plan. Re- 
sponsible government officials have even 
a greater need than the largest industrial 
corporation for consultants experienced in 
the various phases of such development 
work, to assist them in preparing and ar- 
ranging for the execution of a program 
which will actually achieve, in appropriate 
steps, the objectives fixed by the national 
policy. Competent advisory services and 
assistance on this level is very likely to 
make the difference between success and 
failure of the program. Such advisory 
service is of course not limited to engi- 
neering, but top rank consulting engineers 
will know when their own services need 
to be supplemented by specialists in other 
fields. 

Within the government organization it- 
self, there is a great need for expert tech- 
nical service in connection with many im- 
portant State activities, such as agricul- 
ture, public sanitation, irrigation, roads, 
harbors, reclamation projects, geological 
and mineralogical surveys, statistical serv- 
ices and many others. In some eases, 


specialists in these fields can be borrowed 
or secured on other terms from the ecor- 
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responding departments of our own gov- 
ernment. While such borrowed experts 
ordinarily are available only for a limited 
time, they might be extremely valuable 
for detailed planning and organizational 
work and for training local men. 
the last war and particularly during the 
past year, British experts have been made 
available in increasing numbers from the 
British Middle East Center in Cairo. The 
author has observed the work of a number 
of these specialists and has been impressed 
with their competence and the value of 
their assistance to Middle East govern- 
ments. The United States government has 
loaned some experts to Middle East coun- 
tries, but few for long enough to accom- 
plish any lasting good. An outstanding 
exception, although its final outcome can- 
not yet be known, is the staff of highway 
engineers recently made available to as- 
sist the Turkish government in organizing 
and training its own Highway Adminis- 
tration. 


Aside from the needs of government 
just discussed, there is a very large and 
almost totally unsatisfied demand for com- 
petent engineers in the field of private 
enterprise. While it is quite true that 
many other obstacles stand in the way of 
rapid development of private enterprise in 
most of these countries, lack of compe- 
tent technical guidance is a very important 
one. No banker or private investor is 
likely to risk his capital in a cement plant, 
power system, irrigating project, iron 
foundry or other industrial enterprise, 
when he is dependent upon equipment 
salesmen and half-trained local mechanics 
for the analysis, design, construction and 
operation of a technical undertaking. The 
highly schooled but inexperienced grad- 
uate engineers within the country are 
helpless in this field until they have been 
trained under experienced men in making 
practical application of their technical 
education. 


There is a lack of engineering service 
at every level of the Middle East economy 
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which could give direction to the bewil- 
dered effort of private enterprise and 
bridge the gap between its unmobilized 
resources and the daily needs of the peo- 
ple. A few branch offices of American 
engineering firms, each headed by a well- 
rounded engineer and with a small local 
staff drawn from the educated but inex- 
perienced engineers of the country, could 
pay expenses by performing these mis- 
cellaneous services. At the same time 
they could select as much as they wished 
on larger scale for their main organiza- 
tions. It is of course these larger projects 
which would be attractive to commercial 
engineering firms, but, generally speaking, 
the larger the project the longer the time 
before its benefits reach the people. The 
need for the lesser services, and particu- 
larly for training the young engineers of 
the country along sound lines, is an urgent 
need now. 

Experienced contractors are needed to 
earry out successfully many projects 
which are beyond the capacity of local 
concerns, to demonstrate the operation and 
maintenance of modern construction ma- 
chinery and, perhaps most of all, to train 
local contractors, construction superinten- 
dents, foremen and special mechanics in 
this field. Erection engineers and con- 
tractors, however, should not confuse their 
functions with those of the consultants 
and specialists mentioned earlier. To 
build a good canal, but in the wrong place, 
helps no one—not even the contractor in 
the long run. 

Manufacturers of technical equipment 
should have competent technical repre 
sentatives in the field, to advise prospet 
tive buyers concerning its value in thei 
particular cases, to train local operator 
and to train competent maintenance met. 
. . . It has been the author’s observatio 
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British, German or other European tech- 
nical equipment, generally speaking, while 
perhaps of obsolete design according to 
American standards, is likely to last much 
longer under the treatment it receives in 
backward countries. In addition to this, 
it is also unfortunately true that the 
United States has surpassed even Japan 
as the world’s greatest exporter of cheaply 
made gadgets which even if given away 
are not worth carrying out of the bazaars 
which are flooded with them. All are 
marked “Made in U.S.A.” Without doubt 
most of this trash is ordered by local 
merchants, and much of it is manufactured 
by American firms of foreign origin for 
dumping into their own home markets. 
Nevertheless, it is a scourge on the Ameri- 
can name... . 


Service of Professional Societies 


The professional societies in the United 
States have played a very important part 
in improving and extending the service 
performed by engineers in our own coun- 
try. Professional prestige has been en- 
hanced by fixing high eligibility require- 
ments for admission to the recognized 
engineering societies, and by promoting 
laws which limit professional practice to 
those possessing certain qualifications. 
Technical education has been furthered by 
the papers and discussions which are a 
part of the societies’ programs and by 
close collaboration with technical colleges. 
Young engineers are brought into close 
contact with the leaders in their profes- 
sion and are encouraged to participate in 
the activities of the societies as members 
of appropriate grade. Coordination of 
joint activities and interchange of benefits 
among the leading societies is effected 
through the Engineers Joint Council. 
The entire resources of these societies, 
representing the engineering skill of the 
United States, is available to the govern- 
ment and to the nation at large in matters 
affecting the public interest. 

Every one of the benefits just men- 
tioned is desperately needed in the Middle 
East as a means of establishing the engi- 
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neering profession on its proper level in 
those countries. As has already been 
mentioned, efforts have been made to or- 
ganize professional societies in certain 
countries, but assistance in reorganiza- 
tion and continued collaboration on a 
professional level by the American socie- 
ties would be immensely valuable. The 
interchange of technical papers would 
stimulate the engineers of these countries 
to match the work of their American 
colleagues. Many valuable associations 
formed by engineering students in the 
American colleges would be preserved 
through the continuing association made 
possible by membership in the national 
societies. 

A somewhat similar service could be 
rendered to the Middle East by making 
our high grade technical journals more 
readily available within those countires. 
Special articles and occasionally entire 
special numbers devoted primarily to the 
technical affairs of the Middle East would 
be justified by the commercial as well as 
by the professional value of such atten- 
tion. The number of people in these coun- 
tries who have a reading knowledge of 
English is surprisingly high, and is in- 
creasing rapidly. It includes most of the 
local engineers. Advertisements of Amer- 
ican technical products are especially 
sought in the libraries and reading rooms 
where they are availible. 

Also in the field of education, in the 
more formal sense, is the need of Ameri- 
eal collaboration in teaching engineering 
in the colleges and universities of the 
Middle East. Our American colleges and 
lower schools in those countries, particu- 
larly those belonging to the Near East 
College Association, which have trained 
young men, including engineers, for al- 
most 100 years, have made a contribution 
to the social development of the entire re- 
gion which cannot be over-estimated as 
to importance. It is necessary that we 
recognize now, however, that these insti- 
tutions are no longer the “lighthouses in 
a sea of ignorance” which they once were. 
National colleges and even universities 
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have been established in several of these 
countries and their faculties include men 
of renown in the European countries from 
which they were drawn. While it prob- 
ably is true that none of these national 


institutions has yet attained the academic . 


level in all its faculties that characterizes 
the American University in Beirut, their 
standards are being pushed up steadily. 
At the same time, it is regrettably true 
that the American social economy under 
which the great system of American 
schools and colleges throughout the Mid- 
dle East was established has undergone 
changes which have made it increasingly 
difficult to finance and administer such 
philanthropic establishments on a private 
basis. As a result, some of these institu- 
tions have not only failed to keep up with 
representative American educational prac- 
tices, but even lag behind the rising stand- 
ards of the countries themselves. It does 
not need to be argued that, at least in the 
field of advanced education, there is no 
place in the Middle East for a second rate 
American institution. This must be said 
with particular emphasis of engineering 
education, a field in which the United 
States unquestionably leads the world. 
The steps which can be taken to make 
our contribution in the field of technical 
education involve questions which are too 
broad to be dealt with in this paper, and 
require the attention of experts just as 
truly as do any of the other problems in 
connection with engineering which have 
been mentioned here. It might be sug- 
gested, however, that the time has come 
when we should recognize that the Middle 
East has institutions of its own which 
warrant us in reviewing our whole pro- 
gram of educational activity in this region, 
and perhaps finding another way to carry 
our ideals and our teaching to these coun- 
tries; for example by providing a few 
highly qualified teachers in various fields 
of importance, to occupy chairs in the 
national institutions. In any case, unless 


we can maintain our colleges at a level 
which does credit to the American name 
and to their own splendid histories, unin- 
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formed sentimentalism or unimplemented 
loyalty to a noble tradition must not be 
allowed to continue them merely as tomb- 
stones of their own great achievements. 

It is the young men of the Middle 
East today who must build these new 
nations, and it is their own engineers who, 
after the initial stages, must develop 
their own great national resources as our 
engineers developed ours. During’ this 
initial stage, however, our own experi- 
enced engineers must bridge the gap; and 
our help is badly needed in developing an 
adequate supply of engineers within the 
countries themselves. 


What Can Be Done About It? 


There is no simple formula for supply- 
ing all the technical needs to which atten- 
tion has been called in this paper. In the 
western economics, the basie technical 
facilities which are required by society 
to maintain a rising standard of publie 
education, public health and public wel- 
fare generally, are provided largely by 
government agencies which are well 
equipped with expert and experienced per- 
sonnel. Other government agencies extend 
the field of public services to include 
public works of many kinds which serve 
as a matrix within which private capital 
interests exercise the primary responsi- 
bility for national economic development. 
Typically, in these western economics, 
engineering and managerial skill follows 
capital interests. It seldom precedes ot 
operates independently of them except 
when employed by a government agency 
in the discharge of its limited public fune- 
tions. This is particularly true in the 
United States. Even in those cases such 
as the T.V.A., to mention a prominent 
example, where a government agency has 
undertaken a project calling for the widest 
range of technical and administrative ¢a- 
pacity, it has been the skills and other re 
sourees developed under the urge of pri 
vate capital interests which have per 
formed the actual work. 

That such skills and resources can be 
developed from other origins, for ex 
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ample, from the Communism of Russia 
or the National Socialism of Great Britain, 
has been argued but has not yet been dem- 
onstrated. What concerns us here is not 
this argument, but the fact which faces 
us; namely, that the technical and man- 
agerial skills upon which the American 
economy depends, and which are now 
sought by many other countries of the 
world, are the product of motivations and 
inducement peculiar to a_ capitalistic 
economy. What we are trying to do now, 
with particular reference to the Middle 
East, is to apply them effectively to the 
needs of an economy in which private 
eapital interest, with its urges and criteria 
of performance, is almost completely lack- 
ing. To attempt the development of pri- 
vate enterprise in these countries as a 
condition preliminary to technical ad- 
vancement is impracticable. Private en- 
terprise, as we know it, is an evolutionary 
growth. It may be a later product of 
social and economic development in these 
countries, but it cannot be the source of 
such development in the beginning. 
Merely to say that the Middle East 
needs American technical and managerial 
skills is to state a futile truism. It is 
equally futile to invoke the “profit motive” 
alone—the least creative of the many: mo- 
tivations which make our economic sys- 
tem operate, by inviting western contrac- 
tors to build factories or public works 
in these countries. The waste resulting 
from this course has been discussed earlier 
and is conspicuous in nearly every Middle 
East country. What we must accomplish 
is something completely new, except as a 
prototype may be found in the mobiliza- 
tion of our technical resources in time 
of war. We must dissect out of our own 
economic body a cross section of that part 
which does its constructive thinking and 
gives direction to the rest, and graft it 
into the administrative organism of the 
Middle East. This, of course, presup- 
poses that the Middle East countries wish 
this to be done. That we shall assume. 
Explicitly, we must call upon the men 
who have built and are building our own 
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successful enterprises in every field -at 
home, to apply their skills and judgment 
to the problems of the Middle East. For- 
tunately, skill and judgment unlike coal 
or manufactured products, do not repre- 
sent exhaustible assets. Knowledge can 
be passed on freely without diminishing 
the supply. 

What the Middle East needs most is 
precisely the critical appraisal of cireum- 
stances and experienced judgment as to 
constructive action which our own eapi- 
talistie system depends upon and has de- 
veloped to serve its own ends. In the 
Middle East it will serve other ends—the 
creation of productive economies which 
will enable 50 million people to enjoy 
those fundamental freedoms about which 
we have heard so much and, until very 
recently, done so little. 

The urge to make this contribution 
must come largely from a sense of public 
duty on a world seale, although the sense 
of its compelling necessity, if our kind 
of world is to survive, will not be lack- 
ing among American technical and busi- 
ness leaders. 

Our problem, or its solution, has two 
parts. First there is the need for effee- 
tive preparation of the facts, a campaign 
for spreading information and stimulating 
action. In the field of engineering this 
is a responsibility of our professional 
journals and other technical publications, 
and of our national engineering societies. 
On the broader front all our publishers 
and editors, and all our great national 
business associations must do their part 
to awaken and inform the interest of our 
technical and industrial leaders. The 
most powerful forces in American eco- 
nomics are represented by such associa- 
tions—-manufacturing, purchasing, mar- 
keting, advertising, and the rest. They 
are a characteristic of our way of doing 
things. Their influence in mobilizing 
American collaboration in Middle East 
development problems could be enormous. 
They themselves are an important part 
of the “brain” which must be grafted into 
the Middle East body. 
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The second part of our problem is how 
to bring the particular institutions and 
individual men who must share this task, 
into effective relationship with the Middle 
East governments which constitute the 


sole or almost the sole sources of initia-~° 


tive, authority, and finance in these coun- 
tries. It has been the author’s experience, 
acting in the interests of several of the 
Middle East governments, that it is im- 
possible to induce individual men of high 
qualification, or even individual consult- 
ing firms, to give up any substantial part 
of their normal work at home and assume 
heavy and precarious responsibilities in 
connection with guiding government pro- 
grams of economic development in the 
Middle East. One practicable way in 
which our high-level techniques can be 
lifted out of their native milieu and trans- 
planted without Joss of vital functioning 
powers into a non-capitalistie environ- 
ment, is by forming a new agency out of 
elements drawn from a group of qualified 
and established firms, in such a way that 
a new and powerful integration of skills 
is made available, without imposing an 
excessive burden upon any one of the 
several member concerns which contribute 
to it. The important characteristic of 
an agency constituted in this way is that 
it retains all the special functional powers 
developed under the exacting demands of 
the eapitalistie system, and maintains 
channels to that system through which 
special services can be obtained as needed, 
but is itself free from any particular eapi- 
tal interest as long as it operates in isola- 
tion from that system. Such agencies 
were the rule in the recent war, and their 
effectiveness in serving non-capitalistic 
aims was a feature of the war economy. 
How long such an ageney would remain 
virile and productive in the absence of an 
overwhelming public necessity, need not 
be debated here. The necessity for it does 
exist at present. 


Use of American Technical Resources 


A post-war example is found in the 
creation, at our government’s request, of 
just such a special corporation. This new 
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agency was formed by combining elements 
drawn from eleven selected engineering 
and other consulting firms, for the pur- 
pose of studying certain problems of eco- 
nomic rehabilitation in Japan. This was 
after an unsuccessful effort to find a solu- 
tion to those problems by recourse to a 
“mission” composed of political and other 
publie figures. The record shows that 
this specially created corporation per- 
formed its task with the same skill and 
thoroughness that its members’ firms 
would exercise in their normal work for 
hardheaded American businessmen or pri- 
vate corporations. 

In the case just cited it was the urge 
of public need which impelled the mem- 
ber companies to make the joint effort. 
Presumably the demand for special serv- 
ices was sufficiently flexible to keep the 
burden within bounds upon any one of 
them. In total effect, however, they 
brought to bear upon the technical pro- 
blems of Japan the highest skill available 
to American industry itself, and without 
the urge of special interests which is cus- 
tomary in a capitalistic system. 

Our American resources in this field 
are so vast that many such combined 
agencies might be formed, all equally 
eapable of supplying to the Middle East 
the disinterested, specialized skill whieh 
finds sound answers to national problems 
of a technical nature. Such a consulting 
agency, with all its costs and fees suitably 
guaranteed, would enable a foreign gov- 
ernment to map out its program by de 
velopment and procedures for its exect- 
tion, with the same sound judgment that 
must be applied to successful enterprise 
in the United States. With such a rela. 
tively small amount of continuing assist- 
ance in its administration at the same high 
level, and of training and supervision a 
lower levels, it would maintain a reference 
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and executed by government forces or by 
contrast in the customary way. What is 
lacking at present is the trained “Brain” 
to do the critical thinking at the top. If 
cannot be supplied cell by cell, in th 
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form of various experts scattered among 
the uncoordinated projects. Such ex- 
perts will be necessary, but without ex- 
perienced over-all management their sepa- 
rate technical triumphs are as likely as 
not to be economic travesties from the 
national point of view. 

There is another way in which the need 
for top level consultation might be met. 
This is through a type of combined tech- 
nical and management consulting firm, 
designed especially for giving aid to for- 
eign governments, which has made its ap- 
pearance since the end of the recent war. 
Unfortunately some of these new con- 
cerns represent nothing more than an ef- 
fort to exploit superficial trade or service 
experience gained during the war, but the 
principal involved is capable of sound de- 
velopment. It is feasible, that is, for a 
group of experienced technical and busi- 
ness experts to form a consulting agency 
specializing in the field discussed, and to 
supplement their own resources by draw- 
ing upon other sources as necessary to 
meet any particular situation. At least 
one such agency is now operating success- 
fully among Latin American governments. 

It is not suggested here that all the ills 
of the Middle East can be cured by engi- 
neers. It is argued, however, that many 
of the conditions there which at present 
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inhibit both racial and economic progress 
are the kinds of conditions which engi- 
neers, and particularly engineers with 
American training and ideas, can improve. 
It is argued, further, that the first and- 
highest need for engineering, in its broad- 
est sense, is at the level where national 
policy is made and where principles, ob- 
jectives and criteria are established. Most 
Middle East governments today have 
neither their ranks of men nor the men 
to lead them who are capable of perform- 
ing all the normal functions of public 
administration, and, on the whole, per- 
forming them well. All these govern- 
ments, however, have undertaken to bring 
about economic revolutions with the ends, 
if not the means, modeled on western pat- 
terns. Their greatest single lack is for 
engineering skill, and this lack is great- 
est at the top where objectives are set 
and not where the conerete is poured. 

Our national engineering societies have 
no more pressing responsibility today 
than to devise ways in which the faculties 
of American engineering can be used to 
remove the sources of economic distress 
in other countries. In the Middle East, 
where the strain is near the breaking 
point, this need must be met soon if it is 
to be met our way. 





theme for the year 





PARTNERSHIP WITH INDUSTRY 

















New Horizons in Engineering Education* 


By THORNDIKE SAVILLE * 


Vice President of the Society and Dean, College of Engineering, New York University 


During the first two years following the 
end of World War II, most faculties of 
engineering colleges were engaged in seri- 
ous review of the several undergradute 
engineering curricula. The results in 
many instances led to significant changes 
in some of the established curricula. In 
observing this process at my own insti- 
tution, and from oral and written dis- 
cussions recounting similar undertakings 
elsewhere, I concluded that this situation 
was still fluid, and that the time was 
opportune to attempt to formulate specifi- 
cally a type of engineering education 
which I had been rather sporadically and 
informally advocating for a number of 
years. While these ideas were taking 
shape, and being discussed with engineers 
engaged both in education and in active 
professional and industrial practice, there 
appeared a number of articles proposing 
new concepts of engineering education 
which were quite in harmony with or com- 
plementary to the proposals which I had 
in mind. It seemed clear to me that 
there was a widespread groping for an 
improved substitute or at least alter- 


natives to the present conventional 
curricula. Accordingly I welcomed the 
invitation to address the Mechanical 


Engineering Division of the American 
Society of Engineering Education as 
providing a forum where I might more 
explicitly describe the programs which I 
have been advocating, and where they 
might be subjected to comment and criti- 
cism by engineering educators. It is my 
hope that opportunity may present itself 


* Presented at Dinner Meeting, Mechani- 
eal Engineering Division, Austin, Texas, 
June 1948, 
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for similar analyses by employers of 
engineering graduates. 

In order to be as concise as possible I 
have divided this presentation into five 
parts: (1) The Existing Situation as it 
bears on the proposals to be advanced, 
(2) Premises upon which I have based 
the proposals, (3) The Proposals, (4) 
Arguments in support of the proposals, 
and (5) Conclusions. 


The Existing Situation 


1. Any one of the conventional four 
year undergraduate engineering curricula 
has long been asserted, and in many spe- 
cific cases has been proven, to provide a 
satisfactory general education for a wide 
variety of careers. 

2. Numerous surveys have shown that 
a substantial proportion (50 per cent or 
more) of engineering graduates sooner 
or later leave the strictly professional 
practice of engineering for careers which 
may or may not be closely related to engi- 
neering as such. A small proportion 
never engage in the sub-professional 
or professional practice of engineering. 

3. While engineering educators and 
the employers of engineering graduates 
have recognized the potentialities of 
engineering education as a suitable and 
advantageous preparation for “a career 
and a culture,” actual curriculum adap- 
tations in general have been restricted to 
(a) the introduction of more non-tech- 
nical (social humanistic) subjects, and 
(b) the lengthening of the undergraduate 
curriculum to 5 years providing generally 
for more subjects, both technical and 
non-technical, as prerequisites for the 
first (bachelor’s) degree. There have 
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been a few developments of four year 
“general” curricula, notably at Stevens 
Institute of Technology. Yet most of 
these have either a fairly strong flavor of 
some special branch of engineering (such 
as mechanical) or are more of the “ad- 
ministrative” type, i.e., after the first 3 
years a student cannot readily transfer 
to one of the conventional professional 


eurricula. 
4, “Broadened” four year curricula, 
“lengthened” five year curricula and 


“seneral” curricula usually presuppose 
that a student must determine upon the 
special engineering field for which he 
wishes to prepare, (a) by the beginning 
of his sophomore or at the latest at the 
beginning of his junior year, and (b) 
subsequently proceed by means of a quite 
rigid curriculum toward a designated de- 
gree. In hardly any engineering college 
may a student select effectively his spe- 
cific professional curriculum later than 
two years prior to receiving his first 
degree. 


Premises 


1. That as a “way of life” or as a 
“career and a culture” (to use certain 
eatch phrases prevalent in recent years) 
undergraduate engineering curricula are 
unduly rigid, fixing a student at least by 
his junior year (or equivalent) in a pro- 
gram designed for strictly professional 
objectives in a single field of engineering, 
ie., civil, mechanical, ete. 

2. That for the professional practice 
of engineering, the scope of scientific and 
technological knowledge has become so 
great that adequate coverage of essentials 
with due regard to breadth of education 
requires five years for a designated bach- 
elor’s degree, i.e., Bachelor of (or B.S. 
in) Civil, Mechanical, ete., Engineering. 

3. That a broad and fundamental four 
year undergraduate curriculum, basically 
engineering in character, provides a 
highly desirable education for a wide 
variety of careers, including an adequate 
preparation for other professions, such 
as law, teaching, business, ete. Indeed 
the medical profession is increasingly 
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seeking specialists in subjects for which 
an undergraduate engineering education 
would provide a superior foundation. 

4. That few if any existing schemes of 
engineering education contain adequate 
flexibility to provide means whereby at 
an appropriate place in his undergradu- 
ate program (preferably as late as pos- 
sible) a student may elect or be guided 
on the one hand toward a termination of 
his formal engineering education at the 
end of four years as a preparation for a 
wide variety of careers, or on the other 
hand toward further specialized training 
for the professional practice of engineer- 
ing. 

If these premises can be accepted, then 
certain propositions as to an ideal under- 
graduate curriculum may be presented. 


Propositions 


1. The curriculum should include as 
many courses as possible in science and 
engineering which are fundamental to all 
fields of engineering and which logically 
may be part of the education of a tech- 
nically trained college graduate. 

2. The curriculum should include for 
all who -pursue it no less of the social- 
humanistic stem than now is recom- 
mended for professional graduates. 

3. The curriculum should be uniform, 
or nearly so, for the first three years in- 
sofar as science and technology are con- 
cerned. 

4. The fourth year should have two 
alternative stems, such that at the com- 
pletion of one stem the student may ex- 
pect to terminate his engineering train- 
ing as a preparation for his future 
career, or upon the completion of the 
other stem may utilize it as an adequate 
foundation for his further education for 
the professional practice of engineering. 

5. The curriculum should be such that 
no matter which alternative might be fol- 
lowed in the senior year, its completion 
would represent a type of education prop- 
erly designated as “engineering,” and 
properly rewarded by a single degree, 
Bachelor of Engineering. This is im- 
portant both to assure the pedagogical in- 
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Figure 1 


Bachelor of Engineering ———— 





Professional Degree of A.E.: 
Ch.E.; C.E.; E.E.; M.E.; 


ete. 
Total of 30-36 
Credits. Elections 


from present senior 
and lower level 
graduate courses 
and terminal stem 
courses 





-—Bachelor of Engineering 


Total of 36 Credits 

26 Credits elected from 
Engineering and Science 
Courses 

10 Credits elected from 
Terminal Stem Courses 


Professional Stem 








Total of 36 Credits bs 
24 Credits elected 5 
SENIOR from Terminal Stem | # 
Courses 3 
12 Credits elected 5 
from Professional oe 
Stem Courses & 
Technical 


Basic Electrical Eng’g 
Heat Theory 
Fluid Mechanics 
Mechanics of Materials 
Engineering Materials 
Materials Laboratory 
Technical Electives 
Total 30 Credits 


JUNIOR 


Mathematics 

Physics 

Statics and Dynamics 
Instrumentation 


SOPHOMORE 


Total 26 Credits 


Mathematics 
Chemistry 

Physics — 
Engineering Drawing 
Descriptive Geometry 


FRESHMAN 


Total 27 Credits 


Non-technical 
Electives 
Military Training 
Social-Humanistic Studies 


Total 6 Credits 


Military Training or 
Physical Training 
Economics 

English and Speech 


Total 10 Credits 


Military Training or 
Physical Training 
English 

Speech 


Total 9 Credits 
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tegrity of the engineering degree and to 
avoid inferences as to the innate intellec- 
lectual capacity of those electing either 
of the senior year “stems.” 

6. Those electing the “professional,” 
rather than the “terminal” stem of the 
senior year, would expect to proceed by 
means of a fifth year of specialized study 
to the first professional degree, which 
would be a designated degree. For rea- 
sons given later I do not favor the 
Master of Civil, Mechanical, ete., Engi- 
neering for this degree, but as an alter- 
native suggest the re-establishment of the 
professional degree in course, i.e., Civil 
Engineer, Mechanical Engineer, etc. 


The Proposal 


Acceptance of the premises and propo- 
sitions heretofore presented lead to an 
educational program in engineering more 
or less as outlined on the diagram shown 
in Fig. 1. For simplicity it is assumed 
that the first three years are uniform for 
all students. It is believed that insofar 
as mathematics and the physical and 
engineering sciences are concerned this 
policy should be adhered to fairly strictly. 
The particular courses constituting this 
three-year curriculum need by no means 
be the same for all engineering colleges. 
The important factor is to have a broad 
fundamental three-year curriculum re- 
quired for all students in a given college. 

Toward the close of the junior year, 
each student would be required to elect 
one or the other of the senior year stems. 
This would be accomplished chiefly by the 
desire of the student, founded upon three 
years experience with an engineering 
curriculum and a much more mature 
judgment than at the beginning of his 
freshman or sophomore year, and by 
faculty counseling. 

The “terminal” stem would provide 
many electives, most of them probably 
of a non-technical character, designed to 
prepare for the numerous careers not 
requiring highly specialized engineering 
courses or for further education for some 
other profession than engineering. Stu- 
dents electing this stem would expect to 
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terminate their formal engineering edu- 
cation upon receipt of the Bachelor of 
Engineering degree. 

The “professional” stem would be 
elected by those students who expected to 
engage in the professional practice of 
engineering, including research. Here 
also would be many electives, but of a 
generally scientific and engineering char- 
acter. These would provide introdue- 
tion to the several branches of engineer- 
ing, but would necessarily omit some of 
the highly specialized courses increas- 
ingly crowded into the senior year in 
many present four year designated ecur- 
ricula. Students receiving the Bachelor 
of Engineering degree at the end of four 
years by this route would probably have 
had all of the elementary and some of the 
advanced courses now provided in the 
junior and senior years of the several 
designated four year curricula. They 
definitely would not be as highly spe- 
cialized in their respective fields as now. 
However, it would be assumed that a ma- 
jority of these students would complete 
their undergraduate engineering educa- 
tion by a fifth year, leading to a desig- 
nated degree, and the recipients of this 
would be more broadly trained and prob- 
ably more specialized than under most 
existing four year curricula. They would 
certainly be better prepared for graduate 
work. Moreover, there would be far 
greater justification for a multiplicity of 
specialized degrees of the less conven- 
tional types, such as in Communications, 
Metallurgy, Sanitary Engineering, etc. 
At least options in such specialties would 
be preceded by a broader fundamental 
training than now is possible. 

There need be no prohibition upon 
election of courses in the senior year by 
one group which were primarily designed 
for the second group, depending upon the 
student’s objectives. However, the gen- 


eral premise would be that those intend- 
ing to terminate their engineering educa- 
tion in four years would elect a majority 
of their courses from the “terminal” stem. 

Obviously it will be asked “just how 
would you organize such a curriculum, 
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PosstsLE UnirorM 3 YEAR CURRICULUM 


Non- 
Technical Technical Total 


Mathematics (Anal. Geometry, Advanced Algebra, Calculus) 8 
Chemistry (Modified course for Engineers with some Physical 

Chemistry) 8 
Engineering Drawing and Descriptive Geometry 5 
Physics (Mechanics and Heat, 2nd Semester) 6 


Composition, Speech and ee ies Writing 5 
Military Science or Physical Training or Social-Humanistic Studies 4 


9 27 36 
2nd Year 
Mathematics (Calculus, some Differential Equations and Statistics) 8 
Physics 6 
Statics and Dynamics 6 
Instrumentation (Gages, Surveying, Shop, etc.) 6 
Economics 3 
Scientific Literature with reports and speech 3 
Military Science or Physical Training or Social-Humanistic Courses 4 
10 26 36 
3rd Year 
Basic Electrical Engineering with Laboratory 6 
Heat Theory 4 
Fluid Mechanics and Laboratory 5 
Mechanics of Materials a 
Engineering Materials, with introduction to Metallurgy 3 
Materials Laboratory 1 
Electives: Any two of the following: Elementary Structures (4), 
Electronics (4), Geology (3), Differential Equations (3), 
Biology (3) 7 
Military Science or Humanities 6 
6 30 36 
Grand Total 25 83 108 


Note: This is not a recommended curriculum. It is designed, along with the two fourth- 
year alternative and fifth-year civil engineering curricula, to support the argument that the 
general type of engineering education proposed in the text is feasible. Many other, and prob- 
ably better, arrangements of courses and content are practicable. 


4th Year Civil 


Non- 
Technical Technical 
A. Required of all 
Reinforced Concrete 2 
Structural Design I 3 
Foundations and Soils 3 
Electives from Terminal Stem, including Military Science 10 
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Non- 
Technical Technical 
B. Electives assuming headed for 5th year in Sanitary Engineering 
Hydrology 3 
Water Supply Engineering 3 
Sanitary Bacteriology and Chemistry with Laboratory 6 
Electives from other undergraduate engineering or scientific courses 
totaling 6 
OR 
C. Electives assuming headed for 5th year in Structural Engineering 
Structural Design IT 3 
Sanitary Engineering 3 
Building Construction, Codes, and Estimating 3 
Electives from other undergraduate engineering or scientific courses 
totaling 9 
Total 10 26 
Grand Total 36 


5th Year Civil 
‘echnical electives totaling 30 credits, plus (if desired) thesis valued at 6 credits. Of the 30 
course credits possibly 15 would be present undergraduate courses (including some from 
the “terminal” stem), and 15 would be courses now designated as lower level graduate 
courses. 
Note: It would be anticipated that Civil Engineers would have six weeks or more at Sum- 
mer Surveying Camp prior to receiving the Bachelor’s degree. 


4th Year Terminal 


Electives totaling not more than 12 credits from one or more “Professional Stem” curricula, 
plus electives from courses shown below, making a grand total of 36 credits. 








Engineering, Economics and Finance 
Industrial Development of the United States 
Corporate Organization and Finance 
Industrial Administration and Management 
Factory Planning 

Accounting 

Statistical Methods 

Motion and Time Study 


what courses would form the uniform 
first three years, what electives would be 
offered in each of the senior year stems, 
ete?” It is equally obvious that various 
satisfactory combinations, or hypothetical 
curricula, can be prepared which will 
meet the objectives set forth. These will 
vary with circumstances affecting various 
colleges, and the preferences of different 
faculties and individuals. However, it 
is desirable to have something concrete 
to discuss, if for no other reason than to 
indicate that the scheme is practicable. 





Labor and Personnel Management 

Marketing 

Sales 

Public Works Organization and Administration 
Social-Humanistic Studies 

Engineering Law 

Foreign Trade 

Speech Seminar 


Hence there is appended a possible 3 year 
uniform curriculum, with fourth and 
fifth years in Civil Engineering and a 
fourth “terminal” year. These are illus- 
trative only and are presented in part to 
support some of the arguments which 
follow. Better ones can doubtless be de- 
vised. 


Arguments 


During the past few years, no doubt 
stimulated by an awareness of the com- 
plex problems arising from the war, 
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higher education in general, and profes- 
sional education in particular, has been 
subjected to a “soul searching” on a 
scale never reached before. Within a 
year have appeared such significant re- 


ports as those of the President’s Com- . 


mission on Higher Education, The Na- 
tional Conference of Higher Education, 
and the New York State Report on a 
State University. The professions have 
likewise been concerned with the future 
education of their practitioners. This 
has been reflected in studies by profes- 
sional groups (such as the notable report 
on Engineering Education After the 
War), and by an increasing number of 
individual articles on engineering edu- 
cation. These articles seem to me to in- 
dicate an increasing awareness that 
somehow our present more or less stereo- 
typed undergraduate programs fail to 
provide much that reasonably may be 
desired in adequate preparation for the 
manifold opportunities available for 
which training proves advantageous pri- 
marily through the engineering disci- 
plines. 

The impact of science and technology 
upon our civilization has been dramatized 
in wartime and post war developments. 
As a result, whether advisedly or not, 
there has been a tremendous increase in 
the number of students enrolled in our 
engineering colleges. The Manpower 
Committee of ASEE finds that the “def- 
icit” in engineering graduates is likely 
to be met by 1950, and there are some 
fears of a substantial “surplus” for some 
years thereafter. 

Studies by Dean Norris of Virginia 
Polytechnie Institute show that of 150 
presidents of large corporations (not 
selected because of concentration in engi- 
neering activities) the largest percentage 
(33.3 per cent) were engineering gradu- 
ates. A canvass of 107 large industrial 
and business concerns by Northwestern 
Institute of Technology showed that re- 
quirements for engineering graduates of 
1947 totalled 2703, of which 1447, or 53.5 
per cent were with field unspecified, indi- 
cating that management was at least as 
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much interested in general abilities and 
aptitudes as in specialization. 
Engineering graduates are increasingly 
assuming managerial and administrative 
positions in industry and government, for 
which it is problematie:! whether certain 
of the conventional specialized engineer- 
ing curricula form the best background. 
In the second place there are considerable 
opportunities for successful careers ag 
teachers in secondary schools, technical 
institutes, and junior colleges. The in- 
adequate training received for such posi- 
tions by many thus engaged has become 
generally recognized, and opportunities 
and remuneration are often quite as good 
as in the practice of engineering. Through 
the ROTC, NROTC, etc., there are ca- 


‘veers in the Military Services the attrac- 


tiveness of which need to be_ better 
known. Many industries require sales- 
men for the distribution and servicing of 
all kinds of products where an engineer- 
ing background is a distinct asset. Many 
other positions can be at least as satis- 
factorily filled by those trained in engi- 
neering as by graduates from other types 
of education. Foreign service in the 
Americas and Europe offer great oppor- 
tunities and need for young engineers 
with imagination and courage. 

The first degree engineering graduates in 
1940-41 numbered about 15,000. It is es 
timated that in 1950 such graduates will 
total more than twice this number. This 
fact, coupled with the continued increased 
numbers of applicants from high schools, 
and the probable lack of a sufficient 
number of strictly technical engineering 
positions being available to absorb all of 
the engineering graduates by 1950 or 
1951, leads to immediate consideration by 
engineering educators of a number of 
vitally important questions, such as: 


1. What are the types of occupations, 
not strictly technical in character, for 
which an undergraduate engineering 
background is an asset? 

2. How may we “condition” our under 
graduates so that they may accept, o 
even prepare for, such occupations? It 
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is probable, for example, that large num- 
bers of veterans with Army radio train- 
ing, or “radio hams” from high school, 
who are studying electrical engineering 
and specializing in communications, are 
wlikely to obtain positions in industry to 
vhich they now look forward. 

3. Have a number of our curricula be- 
eome too highly specialized in recent 
years, with the result that before long 
graduates from them, not receiving the 
specialized jobs for which they are 
trained, will find themselves ill prepared 
for alternative jobs where a general engi- 
neering training would be advantageous? 
May this not create serious disappoint- 
ment, frustration, and resentment, re- 
flected by criticism of engineering train- 
ing as such, and result in an ultimate 
decision by high school graduates that 
engineering does not provide a sufficient 
number of career opportunities? 

4. Is there not a significant difference 
between undergraduate engineering edu- 
cation for a career on the one hand, and 
for professional practice on the other 
hand? If so, would it not be well to 
consider promptly the desirability of 
certain new concepts with respect to 
engineering training, and the revision of 
curricula to make engineering education 
amore satisfactory preparation for a ca- 
reer as well as for a profession? * 

It is my feeling that the two objectives 
are not contradictory, but that in the 
light of the present and the near future 
enrollment in engineering colleges, cer- 
tain rather profound changes in our con- 
cepts of the objectives of engineering 
curricula are necessary if engineering col- 
leges are to meet adequately their proper 
part in education for the increasing 
technological bases of our national econ- 
omy, well being, and safety. 


*There is a question of semantics here; 
quibbling as to whether a ‘‘profession’?’ is 
a ‘career’? may be avoided by reference to 
paragraphs 2 and 3 under ‘‘Premises,’’ 
which will indicate the difference in objec- 
tives which the words are intended to con- 


vey. 
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Engineering As Contrasted With Other 
Professions 


I am not unaware that the “strati- 
fied” type of education exemplified by 
engineering and medicine is presently 
dominant in this country; that the con- 
ventional liberal arts education is in- 
creasingly on the defensive and is slowly 
conforming more to the engineering type; 
that “broadening” of engineering cur- 
ricula has been achieved by inelusion of 
a greater percentage of the “socio-hu- 
manistic stem” in these curricula; and 
that a slight increase in 5 year under- 
graduate curricula is observable. These 
factors should not obseure the different 
approach to engineering education which 
I am proposing. 

For many years it has seemed to me 
that engineering education has been in- 
ferior to that for the other professions 
by an undue specialization, continuously 
accelerated, in the four undergraduate 
years. In my opinion this situation is 
not best remedied either by a required 
two year liberal arts course preceding 
technological studies, nor by 5 year 
undergraduate curricula in the several 
fields of engineering. -Both, it seems to 
me, miss the dual objectives of career and 
professional training, and increasingly 
tend to prolong unduly the educational 
programs of too many of our students. 
As the late Dr. Wickenden quotes 
Stephen Leacock: “education is eating 
up life.” The suggestion from a com- 
mittee of one of the largest engineering 
societies, urging the post-graduate train- 
ing of larger numbers as a partial remedy 
for any threatened over-supply of engi- 
neering graduates, does not seem to me 
a logical solution to the problem. We 
need a “specialist corps” of highly trained 
engineers as the backbone of the profes- 
sion, and post-graduate training for 
these will be increasingly essential. This 
should be provided for a selected group 
and as a requirement for the highest 
echelons of strictly professional practice, 
not as a cure for any overcrowding of 
the profession. 
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The majority of engineering students 
are concerned with a career, and more 
often than not specialized engineering 
post-graduate study is not a requirement, 
and perhaps not even desirable, for this. 


Furthermore, with the exhaustion of G.I. 


benefits, the total cost of an adequate col- 
lege education will become increasingly 
of concern to many students. 

The term “specialist corps” of the pro- 
fession should not be misconstrued. I 
think many engineers and the public 
generally need to appreciate better the 
distinction between engineering as a 
preparation for a profession demanding 
constantly increasing scientific and tech- 
nological training, and preparation for 
a career for which a general undergrad- 
uate engineering backbone is highly de- 
sirable. The latter requires no less abil- 
ity and mentality than the former, but 
each may require quite different aptitudes 
and interests. Preparation for leader- 
ship in business and public affairs is no 
less important and necessary than 
preparation for a technical profession. 
Indeed as engineering trained men more 
and more are looked to for positions of 
great trust and responsibility in the di- 
rection of managerial activities in in- 
dustry, business and government, and in 
international affairs, there is a peculiar 
obligation upon engineering educators to 
face squarely the challenge to consider 
alternatives to the conventional training 
of the past, to contemplate bold experi- 
mentation looking toward new types of 
engineering education as perhaps impor- 
tant elements in the ultimate progress 
and security of our country. There are 
grave psychological factors to be over- 
come, both on the part of faculty and 
of students. The problem far transcends 
that of mere curriculum juggling or of 
expedients looking toward outlets for an 
increased number of engineering students. 


Advantages of Proposed Curriculum 


One solution to the problems posed 
herein, would, I believe, be the establish- 
ment of the type of four year curriculum 
proposed in the preceding portions of 
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this article, involving a dual] stem for the 
senior year. At least 50 per cent of the 
seniors, completing their work for the 
Bachelor of Engineering, would be 
prepared through judicious choice of 
senior electives to pursue a variety of 
careers as contrasted to strictly profes- 
sional objectives. They would be better 
prepared for managerial posts even in 
industry and government than many of 
our present graduates, as they would be 
also for the types of non-engineering 
careers previously mentioned. They 
could pursue graduate work in many 
other fields for which their aptitudes and 
desires had developed. 

The remainder, headed for strictly pro- 
fessional goals, prepared by senior year 
electives, would take a 5th year for the 
designated degrees. Not only would they 
be better prepared than now for the first 
technological positions, but they would 
be more broadly educated as professional 
men and citizens. Furthermore, the wide 
choice of electives in the fourth and fifth 
years would give greatly increased scope 
for imagination, developing talents and 
aptitudes, and new aims at a time when 
maturing viewpoints permitted a far 
wiser selection of objectives than is pos 
sible in the freshman and sophomore 
years. 

A eorollary would be the restoration 
of the Master’s degree upon a really post 
graduate level. Due to the increase i 
important engineering and scientific spe 
cialities, impossible to crowd into many 
of the presently highly specialized under- 
graduate curricula, the Master’s degre 
has increasingly become merely a fifth 
engineering year in which there is time 
to pick up specialized courses, desirable 
for a specialized job. Advanced scholat- 
ship and research have declined. 


Community College Trend 


There is a corollary to the argumenis 
advanced for the type of programs sug 
gested. This stems out of most of the 
reports on higher educations previously 
referred to. All advance strong recoil 
mendations for the establishment o 
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“Community colleges,’ and suggest 
greatly expanded public aid to remove 
financial handicaps from those adequately 
qualified to benefit substantially from a 
college education. Large increases in col- 
lege enrollments are generally forecast. 

The establishment of many more “com- 
munity” or junior colleges seems to me 
inevitable. The adoption of an engineer- 
ing program similar to that advanced 
herein would have significant relations to 
this trend toward local two year colleges. 
All or nearly all of the first two years 
of the “general” Engineering curriculum 
could readily be achieved in such colleges, 
and in many liberal arts colleges. In 
some instances a single summer to pick 
up a few strictly technological subjects 
might be necessary at first. But gener- 
ally speaking a trend already stimulated 
by the pressures of veterans’ education 
will continue, and more and more both 
economic and intellectual factors will ac- 
centuate this trend. It will be possible 
to reduce the size of our freshman and 
sophomore classes where mortality has 
long been almost scandalous, and to 
provide better qualified upper class stu- 
dents. Total enrollment in engineering 
colleges could even remain nearly as large 
as at present, but there might easily be 
more upper class than lower class stu- 
dents, providing a more sound profes- 
sional and financial basis for a superior 
engineering faculty. There are many 
other advantages from a system of this 
sort, which I am sure will be readily ap- 
parent to many who read this. 

There is no doubt that many of the 
ideas advanced herein have occurred to 
and in specific parts been advanced by 
others. For example Dean Eshbach of 
Northwestern University in an address 
on “Two Hundred Years of Engineer- 
ing Education” published in The Ameri- 
can Engineer for June 1947 stated, 
“would it be more useful to young engi- 
neers and the industries they serve if 
almost no specialization beyond that of 
basie engineering instruction were at- 
tempted in the undergraduate program? 
A five year program as now advocated 
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by some could then lead to a degree of 
B.S. in engineering in four years and an 
M.S. in engineering in the fifth or sixth 
year.” I could quote many excerpts 
from recent articles by practicing engi- 
neers and by engineering educators 
which would support many of the argu- 
ments which I have presented. If there 
is any novelty in the proposals made 
here, it is in concrete suggestions for a 
new type undergraduate curriculum 
which attempts to synthesize many di- 
verse ideas previously advanced from 
many different viewpoints. The writer 
has been greatly assisted in this presen- 
tation by eritical review of the curricu- 
lum proposals by the departmental chair- 
men at the College of Engineering of 
New York University, and by extended 
discussions with Dean M. P. O’Brien of 
the University of California at Berkeley, 
who quite independently had reached cer- 
tain of the conclusions advanced herein. 


Conclusions 


A four year undergraduate program is 
desirable and can be designed to prepare 
satisfactorily for a large number of ¢a- 
reers, including those involving the pro- 
fessional practice of engineering. Ade- 
quate recognition is not given in most 
of the conventional curricula tradition- 
ally pursued heretofore to the dual ob- 
jectives of undergraduate engineering 
education. These can be achieved by an 
initial three years substantially uniform 
in character for all students, followed by 
a fourth year designed with two main 
“stems,” but permitting sufficient flexi- 
bility between each so that the first de- 
gree of Bachelor of Engineering may be 
awarded. 

One senior year stem (called the “ca- 
reer” stem) would be designed to pro- 
vide terminal engineering education. To 
this would be directed that large num- 
ber of students who are benefited by a 
broad engineering education as a prefer- 
able background for ultimate managerial 
or supervisory or sales and promotion 
positions in industry or business, for 
careers in the military services, for teach- 
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ing positions in secondary schools and 
technical institutes, for postgraduate 
work in business or other professions, 
and the like. This stem would provide a 
wide choice of electives, generally of a 
non-technical character. 
present an array including more econom- 
ics, history, public relations, labor and 
management problems, marketing, sta- 
tistical analysis, and the like. The gradu- 
ates from this stem would come to look 
upon engineering education as a desirable 
preparation for a wide variety of careers. 

The alternative senior stem (called the 
“professional” stem) would be equally 
large in possible electives, but these would 
be mostly of a technical character, pre- 
paring for the several branches of the 
engineering profession, and generally 
entered into with the intention of taking 
a fifth year at the end of which a desig- 
nated engineering degree would be given. 

Many of those completing the “profes- 
sional” stem and the fifth year would con- 
tinue as graduate students for the Mas- 
ter’s and Doctor’s degrees. They would 
be those whose abilities and aptitudes 
fitted them for the more highly mathe- 
matical and scientific phases of engineer- 
ing. These, on both the undergraduate 
and graduate level, are called the “pro- 
fessional” group as compared with those 
who, while equally gifted intellectually, 
found their abilities and aptitudes lead- 
ing toward careers which, even if engi- 
neering in nature, were not of a highly 
professional character. 

Such a curriculum would seem to make 
engineering education a real preparation 
for life and service. It would meet the 


needs of many young men earnestly con- 
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It might well” 


vinced that engineering studies can best 
prepare them for their future careers, but 
having aptitudes and abilities which, 
though superior in many respects, are not 
such as to be successful in the increas- 
ingly mathematically rigorous and spe- 
cialized subjects required for professional 
practice in the several branches of engi- 
neering. It would meet many of the 
criticisms leveled at engineering educa- 
tion by employers who for many of their 
positions wish engineering graduates 
more diversely trained than is possible 
under existing rigid curricula. The flexi- 
bility of the proposed program would 
permit engineering students to defer a 
decision as to ultimate objectives until 
they are more mature, experienced, and 
better informed than is possible under 
present practices. The program also 
permits the first two years to be pursued 
in community or junior colleges with sub- 
sequent transfer to an engineering col- 
lege, with resultant economic and social 
advantages. 
The proposals are aimed primarily at 
making an engineering education more 
flexible in prosecution to the end that it 
may better serve greater numbers of stu- 
dents engaged in higher education, and 
may better prepare them for a greater 
number of careers other than the profes- 
sional practice of engineering. With 
respect to the latter, the proposed pro 
grams are designed to provide better 
fundamental preparation in the basic 
scientific and engineering specialties, and 
an improved procedure for those whos 
aptitudes and abilities lead them to pre 
pare for graduate work and research. 
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Post-War Engineering Enrollment Rapidly 
Adjusting to Near Pre-War Level 


By 8. C. HOLLISTER 


Dean, College of Engineering, Cornell University 


In recent months many statements have 
appeared in the publie press to the effect 
that the rate of training of engineers is 
far beyond the demand, and that unless 
some means of reducing the number of 
graduates coming from the engineering 
schools is invoked, the prospects for 
many young engineers of finding suitable 
employment in the profession will be poor 
indeed. It is no wonder, therefore, that 
many well qualified boys soon to graduate 
from high school are in a quandry as to 
whether they should perhaps shift to an- 
other field lest upon graduation they may 
find no employment in engineering. Par- 
ents are also beginning to question the 
wisdom of encouraging preparation for 
engineering training in the face of the ad- 
verse publicity appearing frequently. 

Since the most reliable information I 
can obtain does not bear out the state- 
ments being made, it seems desirable to 
place the results of a study of the situa- 
tion in the hands of engineering educa- 
tors for their use in counseling young 
men concerning the outlook in the pro- 
fession. 

The annual publication of enrollment 
data in the JouRNAL OF ENGINEERING 
Epucation, together with data on sec- 
ondary school graduations from the 
United States Office of Education, has 
been the source of the study. The inter- 
pretation of these data is my own. 
Freshman enrollment during the war 
years was limited to civilians. In some 


pre-war years not all schools reported the 
data sought; hence in these cases the fig- 
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ures were adjusted to estimate the total 
enrollment of all engineering schools. 

Diagram 1 shows freshman enrollments 
in engineering in American and Canadian 
schools, for the first term in each year 
from 1930 to date. Short dashes indicate 
estimates. The lag caused by the de- 
pression of 1931-5 is clearly shown. 
Similarly, the effect of Selective Service 
operation during the War shows a reduc- 
tion in freshman enrollment. After 1945, 
stimulated by the benefits under the so- 
called G.I. Bill, the enrollment shot up- 
ward to more than double that of any 
previous year. 

On the same diagram is shown a curve 
of graduations, the numbers plotted in 
each instance being the total for the pre- 
ceding year. Thus for the year 1939-40 
there is shown a total of about 13,000 
who graduated during the academic year 
1938-39. 

In order that a forecast of graduations 
may be made intelligently, it is necessary 
to consider the interrelation of the gradu- 
ation and freshman curves. In the fall 
of 1936 nearly 30,000 freshmen were en- 
rolled (point p). In the following au- 
tumn the same class, now sophomores, 
numbered about 24,000; and eventually, 
during 1939-40, there were graduated 
from the class about 17,500 (plotted at 
1940-41 at r). The line p-r thus repre- 
sents the progress of the class from the 
freshman year to graduation. Other 
classes before and since the War are simi- 
larly plotted. 
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We may now consider the progress of 
the large freshman class of 1946 (point 
a). Last fall this class, now juniors, had 
decreased from over 80,000 to about 
60,000 (point b). It is estimated that 


40,000 will be graduated during 1949-50 - 


(plotted at ce). Similarly, the freshman 
class of 1947 (point e), now sophomores 
(point g), will yield about 31,000 gradu- 
ates (point j) from the original 57,000. 
The class entering in 1948 (point f) will 
drop from 47,000 to 25,000 (point k) at 
graduation. 

It is interesting to note that with de- 
cline of veterans in freshman enrollment 
the entering classes have decreased from 
over 80,000 in 1946 to 47,000 in 1948. 
This is only 7000 above the freshman 
gradient of pre-war years, indicating a 
rapid adjustment back to this line, which 
is related to the steady indicated growth 
of the profession before the War. 

During the present academic year 
(1948-49) it is estimated that 40,000 


engineers will be graduated. Half of 
these graduated from college at mid-year; 
and the indications are that they were ab- 
sorbed at a rate somewhat above normal. 
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FIRST TERM ENROLLMENTS 
IN ENGINEERING COLLEGES 
(U.S. & Canada) 
(From Jour Engrg. Educ.) 


FRESHMAN 


CIVILIANS 
ONLY 


POST-WAR ENGINEERING ENROLLMENT 


Next year will see a similar number 
graduate, after which the numbers will 
rapidly decline in reflection of the rapid 
decline that has already taken place in 
freshman enrollment. By 1952-53 it is 
anticipated that graduations will reach 
the normal gradient extended from pre- 
war years (point m). 

The problem of absorption of engineer- 
ing graduates, if there be one, will de- 
velop next year or the year after. In this 
connection, it should be noticed that the 
large numbers graduating this year and 
next are in considerable part replacements 
for the large deficits in engineering gradu- 
ations during the war years, a fact which 
has been borne out by the acute shortage 
of engineers following the War. Beyond 
1951-52, the numbers graduating will 
approach the pre-war norm. In any 
case, the freshman entering in 1949 is not 
likely to find placement difficult upon 
graduation for or five years later, unless 
a severe economic depression develops. 

What lies ahead with respect to gradu- 
ation trends? As seniors derive from 
freshmen, so the latter stem from gradu- 
ating classes of the secondary schools. 


GRADUATIONS OF PRECEDING YEAR 
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POST-WAR ENGINEERING ENROLLMENT 





DIAGRAM 2 


COMPARISON OF FRESHMAN ENGINEERING ENROLLMENT 
TO SECONDARY SCHOOL GRADUATIONS 


SCHOOL GRADUATIONS 
(U.S. Off. Educ) 


PRE-WAR GRADIENT 


ENGINEERING FRESHMEN 


( Jour. Eng. Educ.) 


Diagram 2 has been prepared to show 
what may be expected of freshman 
classes. The curve of graduations from 
high schools shows a steady upward 
trend, which if continued would reach 
approximately 1,600,000 this year. Be- 
ginning in 1940, however, the rate of 
graduations were off over a quarter of a 
million. Sinee then the trend is again up- 


| ward, but still about a third of a million 


less than the number indicated by the for- 
mer trend will be graduating this year. 
This is approximately the result of the de- 
cline in birth rate noted during the 1930's. 

The effect of the break in numbers 
graduating from high school will be to 
hold the freshman engineering enrollment 
in accord with the pre-war gradient, or 
perhaps even to depress it somewhat. 
This situation is not likely to change until 
the effect of the wartime rise in birth 
rate is felt—sometime after 1960. Until 
then, there is no indication presently dis- 
cernible to suggest an appreciable rise 
above the pre-war normal gradient. 
With stable economic conditions, the 








prospect for employment in engineering 
should be good. No student of real abil- 
ity and strong aptitude need worry in 
any case. Such men are never in over- 
supply. 

It may be well to point out in conelu- 
sion that this study has been limited to 
an analysis of the data affecting enroll- 
ment and graduations in engineering, 
with the object of indicating the apparent 
return to a normal pre-war pattern. If 
the discussion is extended to predictions 
of demand for engineering graduates, it 
is possible to point to a number of fac- 
tors such as the far-reaching scientific 
and technological advances of the past few 
years, the use of engineering graduates 
outside the profession, the engineering 
problems of our diminishing resourees— 
all of these and many others that may 
cause a sharp upward trend in engineer- 
ing employment. It is conceivable, 
therefore, that a rapid development of 
these factors, or the development of a na- 
tional emergency, might actually find us 
in short supply in the next decade. 








The Role of the Technical Institute in 
American Education* 


By LAWRENCE L. JARVIE 


Associate Commissioner, New York State Department of Education 


Representatives of industry, education 
and others since before the turn of the 
century have recognized that there was a 
lack in our system of education. As our 
secondary schools, colleges, and universi- 
ties expanded, a feeling developed that 
there was need for the inclusion of two 
year schools immediately beyond high 
school. To meet this need two types of 
institutions emerged slowly over the first 
three decades. One was the junior col- 
lege, primarily preparatory in purpose 
and influenced by the upper division of 
colleges and universities; the other, the 
technical institute, primarily terminal in 
purpose and influenced by the demands 
of a technological society. As late as 
1931 there were those who believed these 
two types of schools in our system of 
education could never merge since their 
purposes were dissimilar. This is evi- 
denced in the following quotation from 
“A Study of Technical Institutes” spon- 
sored by The Society for the Promotion 
of Engineering Education: 


‘¢There is no basis in experience for ex- 
pecting the junior college of a mixed char- 
acter to do the work of a technical institute 
successfully. ’’ 


Within the junior college movement 
there were in turn many persons who 
were of the opinion that the ends sought 
by technical institutes could never become 
one with the aims of the junior college. 
At that point it appeared that two new 


* Presented at the General Session of the 
Annual Meeting, Austin, Texas, June 15, 
1948, 
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institutional types were to evolve to meet 
the need for two year institutions im- 
mediately beyond the high school. Vari- 
ous groups admitted that a great expan- 
sion was necessary for two year post-high 
school institutions. The problem was 
what form these institutions should take. 


Junior Colleges and Technical Institutes 


As frequently happens in the early 
stages of evolution, the differences be- 
tween the junior colleges and the tech- 
nical institutes were not as great as 
appeared on the surface. As junior 
colleges expanded they found that the 
goal of college preparation was meat- 
ingless for the large majority of their 
students. Graduation meant the end of 
formal education. Graduates found 
themselves in a society in which they were 
forced to become economically produc 
tive. Concurrently, industry was recog- 
nizing the increasing necessity for per 
sonnel trained for technician jobs. Faced 
with the facts of being largely terminal 
institutions and the demands of a tech 
nological society, junior colleges reor- 
ganized curriculums to include course 
basically related to general and speeifit 
occupational fields. More and more the 
junior college in recent years began t 
take on the hue of technical institutes. 

Meanwhile technical institutes becam 
sensitive to the fact that human beings 
function beyond the sole sphere of ear? 
ing a living. The purposes of techniel 
institutes broadened as public funds wer 
made available, since public schools mus 
be justified in terms of contributions # 
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society which are broader than occupa- 
tion alone. Industry in turn was be- 
coming concerned with the need for 
personnel prepared broadly and beyond 
the scope of the job alone. Increasing 
eoncern was feit for providing students 
with knowledge and experiences essential 
for the formation of a foundation from 
which to grow and develop beyond their 
jobs. More general courses were intro- 
duced to the curriculums of technical in- 
stitutes. As a result junior colleges and 
technical -institutes recently began to look 
very much alike. Instead of two separate 
types of two year college institutions 
arising to meet the need for a new type 
college a single form of institution was 
emerging. The most common title being 
given to this new college is that of com- 
munity college. 


Planning for Higher Education 


The need for this new type college, 
whether it be called junior college, techni- 
eal institute, or community college, is 
being recognized on a broader seale daily. 
In 1944 the Educational Policies Com- 
mission of the National Education Asso- 
ciation issued a prophetie book entitled 
“Education for All American Youth,” 
and the National Association of Secon- 
dary School Principals brought out a 
pictorial companion bulletin “Planning 
for American Youth.” In them ap- 
peared a vision of Community Institutes 
in every American Community, offering 
two years of general and technical col- 
lege education to high school graduates, 
and many other kinds of education to 
other adults. In that year also the Board 
of Regents of the State of New York 
published their plan for Post War Edu- 
eation calling for the expansion of six 
existing Agricultural and Technical In- 
stitutes and the long range addition of 
new, two year Institutes of Applied Arts 
and Sciences. Illinois was discussing the 
prospective need for ninety publicly con- 
trolled junior colleges. Texas was con- 
sidering proposals for one hundred junior 
colleges. 

More recently the President’s Commis- 
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sion on Higher Education suggests a 
broad expansion of community colleges 
emphasizing programs of terminal edu- 
cation aimed at developing a combination 
of social understanding and _ technical 
competence. The New York State Tem- 
porary Commission on the Need for a 
State University recommends the estab- 
lishment of two year Community Colleges 
offering a combination of technical and 
general education. And so it goes. It 
would appear that a major lack in our 
system of education felt by a few ap- 
proximately fifty years ago is in the 
process of being rapidly corrected. 
While a new type of college is evolv- 
ing which combines the best features of 
the junior college and the technical insti- 
tute, it does not follow that the pattern 
of curriculum content is firm. At the 
moment the drive toward community col- 
leges comes primarily from a desire to 
provide expanded educational oppor- 
tunity for youth beyond high school at 
low cost to the student. Because of this 
pressure it is imperative that the ap- 
proach to curriculum be highly experi- 


mental. Thinking must go beyond the 
placing of bodies in simply another 
school. There must be broad considera- 


tion given to defining the purpose of the 
new type college and concurrently all 
persons now administering junior college 
and technical institute programs need to 
be examining their present reasons for 
being. In New York State the Board 
of Regents has defined the purpose of 
these schools to include: 


1. A basie preparation for selected 
arts, technologies, and sub-profes- 
sions which require a technical pro- 
ficiency not reached in high school 
programs. 

2. Related offerings in arts and sci- 
ences. ‘hae 

3. Personal and civic arts designed to 
further the general welfare ~ and 
understanding of the students. 


Motives of Instruction 


As the above purposes are considered, 
it is necessary to recognize that the basic 
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motivation for instruction is derived 
from the concept of preparing individ- 
uals for technical positions in various 
types of industry. Granting that such 
motivation appears highly materialistic, 


it does not follow that there can be no - 


concern with experiences which enable 
the student to live beyond a job. What 
is required are curriculums which synthe- 
size the needs of society for an educa- 
tional program to help young men and 
women make positive contributions as 
citizens and workers. 

A eurriculum pattern must be sought 
which recognizes the interrelationship of 
experiences in the growth and develop- 
ment of individuals. Courses must be 
organized upon the basis of a single end, 
and experiences within one field of 
knowledge must be coordinated with those 
of all fields in which the student stud- 
ies. Experiences must have relevancy 
to the daily and far-reaching problems 
of effective and satisfactory living. Em- 
phasis must be placed upon practical 
application and interpretation of knowl- 
edge and experience. In this manner the 
student is aided in developing a founda- 
tion upon which to build a comprehen- 
sive understanding of citizenship in ac- 
tion. At the same time he will achieve 
mastery of certain skills and knowledge 
essential to beginning job competency in 
particular technical fields. 

Technical preparation must, however, 
go beyond specific skills to the achieve- 
ment of a broad base of technical under- 
standing within the technology of a spe- 
cific industry. This is in contrast to the 
engineering college which is concerned 
with the whole science of a particular 
field of human knowledge with incidental 
regard for a specific industry. A con- 
trast exists also between the technical 
institute, or community college, and the 
trade school; the latter having as one of 
its purposes the mastery of specific skills 
in a particular trade. Technical prepa- 
ration within technical institutes seeks a 
level between trades and professions. 
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New York State Study 


Whether or not one agrees with the 
point of view herein expressed, an 
analytic and research approach must be 
made in the creation and expansion of 
technical institutes and community col- 
leges. Recently five Institutes of Ap- 
plied Arts and Sciences have been estab- 
lished in the State of New York. A 
number of these institutions were recom- 
mended by the Board of Regents in 1944. 
Legislation created them as state schools 
in 1946. During the intervening years 
between recommendation and action an 
extensive research program was carried 
forward in order to determine the actual 
need for such two year colleges and what 
curriculums should be ineluded. The 
following questions constituted the base 
for the research: 


1. What are the opportunities for em- 
ployment in technician positions? 

2. What curriculums would be neces- 
sary to prepare persons for the techni- 
cian jobs available? 

3. How many students might be ex- 
pected to enroll in these institutions? 

4. In what geographical areas should 
each curriculum be offered? 

5. What would be the cost of an ade 
quate program? 


The above questions led to an extensive 
survey of the job structure of New York 
State industries. Some 325 technician 
type jobs were identified which met the 
criteria below: 


1. Emphasizes technical knowledge. 

2. Emphasizes technical skill (the 
ability to use technical knowledge). 

3. Deals with rational processes 4s 
contrasted with empirical rules. 

4. Has concern with cause and effect 

5. Emphasizes analysis and diagnosis 

6. Requires frequent exercise of abil 
ity and judgment. 

7. Deals with many factors and 4 
large number of variables. 

8. Contends with a large variety of 
situations. 


10. 


11. 


12. 


13. 


14. 


15. 
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9. Requires a knowledge of skilled 
work but not necessarily skill in 
doing it. 

10. Requires a broad background of 


fundamental science and mathe- 
matics. 

11. Involves use of a variety of in- 
struments. 


12. Requires effective use of language 
to interpret orders and make re- 
ports. 

13. Involves the element of leadership 
in supervisory occupations. 

14. Requires understanding of indus- 
trial equipment and processes. 

15. Frequently involves visualization of 
plans and drawings, and a degree 
of creative design. 


Approximately 10 per cent of all per- 
sons employed classified into the 325 tech- 
nician type jobs. Within this group the 
annual replacement rate was found to be 
5 per cent. This means then that the in- 
dustries of the State require upward of 
25,000 technician replacements each 
year. 

By the analysis of technician jobs it 
was established that 22 curriculum areas 
would have to be explored in order to 
provide preparation for some 86 per cent 
of annual replagement requirements. 
With job opportunity and curriculum 
type identified the next question con- 
cerned the student potential that might 
be available for a system of institutes or 
community colleges. In 1939-40 there 
were 65,000 high school graduates in New 
York State who did not continue their 
formal education. An assumption was 
made that due to the regional nature of 
the institute system 20 per cent of the 
above might enroll. This meant an an- 
nual potential of approximately 13,000 
first year students. With a carryover of 
60 per cent of first year students, a theo- 
retical potential existed of about 21,000 
students at any given time. Annually 


then there would be some 10,000 gradu- 
ates being fed into the man-power pipe- 
line to meet an annual replacement de- 
mand of i 


25,000 technicians. It is 
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apparent then that even with a broad in- 
stitute program the labor market would 
not be oversupplied. 

A statewide student potential is one 
thing and the distribution of that poten- 
tial is another. When geographical 
studies were made with respect to job 
opportunities and student distribution 
there were areas that could not support 
an institution on either score. Here is 
found an important factor that must be 
considered in the expansion of community 
colleges. Otherwise there is danger of 
small weak schools developing which are 
of little value to their communities and 
students. 


Financing Technical Institutes 


Throughout the study the matter of 
cost was not ignored. Estimates with re- 
spect to the annual operating cost of a 
program enrolling 21,000 full time stu- 
dents ran slightly over $10,000,000. In 
view of this it was decided to make esti- 
mates for an experiment involving five 
schools with an over-all enrollment of 
4,500 full time students in rented or 
loaned buildings. With slightly over 
one year’s operation these estimates vary 
somewhat from actual cost as shown 























below. 

my amet ° 

and Recon- perating 

i version Cost Total 

(non- (annual) 

recurring) 
nner $325,000 | $2,500,000 | $1,875,000 | $4,700,000 
mate 
Actual 175,000 | 2,300,000!) 1,850,000?) 4,325,000 





1 Supplemented with war surplus equip- 
ment having a replacement value of upward 
of $1,500,000. 

2 Estimated since full enrollment of 4,500 
will not be reached until September, 1948. 


The type of research summarized here 
must be carried on in the development 
of broad programs of public community 
colleges and technical institutes. Similar 
research can be carried on by local and 
private technical institutes as they de- 
velop new curriculums. 
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Curriculums Offered 


Within the five new Institutes of Ap- 
plied Arts and Sciences this early research 
made possible the identification of the 
curriculums to be set up in each school. 


At the present time these curriculums — 


are: Dental Laboratory Technology, Met- 
allurgical Technology, Electrical Tech- 
nology, Chemical Technology, Retail Busi- 
ness Management, Mechanical Technology, 
Hotel Technology, Commercial and Indus- 
trial Design, Building Construction, Den- 
tal Hygiene, and Food Technology. No 
one institution offers all of these eurri- 
culums. Each curriculum is viewed wholly 
ag experimental and content changes fre- 
quently. All are being studied with aid 
of local advisory groups for each field. 
Membership of these committees is de- 
rived from industry, labor, other schools 
and the public at large. At this point 
it may be said that members of engineer- 
ing faculties in several universities have 
been invaluable as committee participants. 
The result is that there is no evidence of 
conflict between the engineering schools 
and the institutes. 

From the presentation so far it should 
be apparent that in New York State an 
attempt is being made to move from 
philosophy to action in establishing the 
role of the technical institute in American 
education. Whether or not the attempt 
is succeeding is for others to judge.: Many 
things remain to be done in the years 
ahead and one of these is the matter of 
preparing instructors for these new in- 
stitutions. Here engineering colleges and 
to some extent industry can make an out- 
standing contribution. There is at the 
moment a monograph in preparation by 
the American Council on Education which 
makes a case for the need of 30,000 in- 
structors for technical institutes and com- 
munity colleges by 1960. Many of these 
instructors must come from colleges of 
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engineering and others from industry. 
They cannot be prepared in teachers col- 


leges. However, to meet this new market’ 


engineering schools must think in broader 
terms than simply the education of engi- 
neers. Technical and professional schools 
need to recognize the fact that the field 
of teaching offers important occupational 
opportunity to their graduates, and then 
develop programs in cooperation with 
other schools within a university which 
will produce graduates who are teachers 
as well as engineers, chemists, or retailers, 

Time does not permit exploration of 
the many other contributions which engi- 
neering colleges can make to the evolu- 
tion of the technical institute idea. The 
exact role of the technical institute or 
community college in American education 
has not yet been defined. Definitions to 
date have been general in terms of fune- 
tion and purpose. There is widespread 
agreement that they are needed; that they 
should function at the college level; that 
they should develop two year terminal 
programs; that they should be occupa- 
tionally directed toward the technician 
level of industry; that they should be con- 
munity centered; and that they should 
provide students with knowledge and ex- 
perience beyond just the vocational as- 
pects of life. All of this gives direction, 
but there is need to move toward the 
specifies of action. What should go on 
from day to day in these institutions is 
not clearly established. Experimentation 
must go on constantly and in the years 
ahead the technical institute idea will 
achieve its own integrity within our sys 
tem of education. The role of the tech- 
nical institutes and community colleges in 
American education at the moment is that 
of pioneering a new frontier in educe- 
tion, a role made possible for public ir 
stitutions by the pioneering of hardy in 
dividuals and private institutions overt 
long period of years. 
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Report of Committee on Ethics of Interviewing 
Procedures * 


FOREWORD 


In order to formulate a broad general 
code of ethics of interviewing procedures, 
the American Society for Engineering 
Education appointed a Committee on 
Ethics of Interviewing Procedures. It 
was felt that such a code of ethics has 
been needed for a long time, but the con- 
fusion occurring in interviewing during 
the spring of 1948 clearly demonstrated 
the need for such a code. The Committee 
on Ethies of Interviewing Procedures, to- 
gether with 48 representatives of indus- 
try and education, met for two days in 
September. After much discussion, the 
attached code of ethics was recom- 
mended. This code was officially adopted 
by the General Council of the American 
Society for Engineering Education at its 
meeting in Washington, D. C., on No- 
vember 8, 1948, with the recommendation 
that it be given widespread publicity 
among personnel men in colleges and in- 
dustry. 

The Committee which prepared this 
code recognizes that it is difficult to fit 
any such code into the operations of all 
industrial organizations and colleges, but 
hopes that industries recruiting men at 
the colleges will recognize the basis on 
which this procedure was developed and 
that, insofar as possible, they will con- 
form. 

Undoubtedly there are many additional 
points that might be brought out but in 
order to have prompt action the Commit- 
tee, after careful consideration, felt they 
should immediately present this proposal 
to industry, the colleges, and the students. 


* Prepared by the Committee on Ethics of 
Interviewing Procedures of the A.S.E.E. 
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Responsibility of Industry \ 


1. It shall be the responsibility of in- 
dustry to contact the colleges early 
enough in the fall so that the schools can 
plan to take care of those industrial or- 
ganizations who wish to interview their 
students.: Industrial organizations should 
not expect to have adequate interviewing 
schedules set up unless they have notified 
the schools at least two weeks in advance 
of actual visits. 

2. At the time the student is interviewed 
at the school he should be informed that 
within two weeks following the interview 
he will be advised by the company as to 
whether or not they are further interested 
in him and the individual company will 
let him know within what period he can 
reasonably expect an offer of employment 
if he is given serious consideration. How- 
ever, it is suggested that interviewers be 
urged not to demand a definite yes or no 
answer during the first interview. Wher- 
ever practices of the organization permit 
there are advantages in having it send 
representatives with authority to: hire. 

3. Industry should provide written ma- 
terial, lectures and other means of pre- 
paring the students for the interviews, 
of a type that will give them a real pic- 
ture of that industry. This should in- 
clude information concerning the size, 
location, type of organization and kinds 
of people employed; an explanation of 
any educational program which the in- 
dustry offers; an adequate description of 
the type of work the student will do; a 
summary of the organization’s general 
policies such as labor relations, pensions, 
ete.; advancement policy including start- 
ing salary and whether advancement can 
be expected on an automatic basis. This 
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filed with the 


information should be 
placement office and not with the stu- 


dents. Also, the student should under- 
stand from the industry involved as to 
whether or not he will be expected to take 
psychological; aptitude or other tests be- 
fore being accepted for a job. Such in- 
formation should include reference to the 
signing of patent agreements, passing of 
physical examinations and other incidents 
to final acceptance. 

4, Industry should understand that it 
cannot place the responsibility in the 
hands of faculty members to pre-select 
students unless adequate job descriptions 
are given so that the faculty can have a 
sound basis for making such a pre-selec- 
tion. It should also be understood that 
the specifications furnished by industry 
be open to the inspection of the students. 
It is recommended, however, that wher- 
ever possible industry should be willing 
to discuss possible employment with any 
student who genuinely desires an inter- 
view. Effective pre-selection is the re- 
sult of mutual agreement between the 
placement officer (or faculty member) 
and the student that it is or is not desir- 
able for the student to interview a par- 
ticular company’s representative, based 
upon adequate understanding of his own 
aptitudes and interests and reasonable 
knowledge of the company. 

5. It is recommended that wherever 
possible industry should continue to con- 
duct interviews in lean as well as good 
years. Your Committee recognizes the 
many problems involved in this plan, but 
still feel it should be called to the atten- 
tion of industry that they, too, as part 
of the over-all educational plan, have the 
responsibility of guidance and assistance 
to students in bad as well as good years. 

6. Plant visits arranged by industry 
should be made with a minimum of inter- 
ference with classroom schedules, and 
such visits should be limited exclusively 
to diseussions of the subject at hand. 
Such visits should be with the full knowl- 
edge and general concurrence of the 
placement officer or faculty member of 
the school. Overselling and elaborate 
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entertainment of the student should be 
discontinued. 

7. Industry should, in all cases when 
corresponding with individual professors 
regarding the interviewing procedure, 
contacting individual men, or in any way 
having to do with the employment of stu- 
dents, keep the placement offices fully 
advised by copies of all correspondence 
and any other details necessary for their 
full knowledge of the negotiations. 

8. Industrial representatives should 
recognize the necessity of being punctual 
and of keeping up to schedules. They 
should advise the placement office or fac- 
ulty of the time of arrival in advance of 
their visit, arrive on time, and keep 
their appointments. They should be 
completely familiar with company poli- 
cies and be prepared to set up adequate 
specifications of their needs so that the 
school can do an effective job in present- 
ing the student body to them. 

9. Industrial organizations should not 
expect engineering schools to include 
specialized courses in their curricula 
which are primarily useful in particular 
organizations. 





Responsibility of Colleges 


1. Placement offices and faculties 
should, as early as possible in the fall, 
send to industries lists indicating the ap- 
proximate number of students who will 
be available for interviews during the 
school year. The list should include 
dates of graduation and should be ar- 
ranged by courses. We recognize, of 
course, that frequently it is difficult to 
know which members of the class will be 
available for interviews but a five or ten 
per cent deviation will not be particularly 
difficult to handle. 

2. We strongly recommend that no re- 
strictions be placed on the number of 
interviews a student can take except that 
indiscriminate or general shopping 
around must be discouraged. The 
schools should provide opportunity for 
adequate presentation of the story of in- 
dustry to the interested students. It is 
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suggested that this need not necessarily 
coincide with the time of interviews. In- 
dustry should be prepared to present 
their story at evening meetings or at 
times set up by the schools so that there 
will be a minimum of interference with 


regular classroom procedures. Your Com- 


mittee strongly feels that much of the 
chaos of the last year or two has been 
caused by inadequate guidance of stu- 
dents to inform them of what is ahead of 
them in various industrial organizations. 
It was suggested that schools might set 
up a seminar period for all seniors that 
could be used for such presentations. 

3. The schools should provide adequate 
physical facilities for the conducting of 
interviews. We recognize the present 
overcrowded situations but, nevertheless, 
in all fairness to the student body, each 
student should have the opportunity of 
presenting himself to his prospective 
employer in a way that will not cause 
him embarrassment and will enable him 
to present his story without interruption. 
We do not recommend that the schools 
do more than provide a small space so 
that the interview can be conducted 
quietly and in private. 

4. The general program of guidance 
and orientation should be expanded and 
improved upon. It was generally felt 
during the last few years that with the 
very large number of students, these 
vitally important items have been sadly 
neglected. 

5. It should be the school’s responsibil- 
ity, especially in those institutions having 
centralized placement offices, to provide 
‘ adequate contact with faculty members 
who have intimate knowledge of the stu- 
dent and his work. Some of the schools 
have established a “coffee hour” late in 
the afternoon, a procedure that might 
well be followed by other institutions. 
These periods of contact should be con- 
ducted during the regular school hours 
as it is unfair to ask faculty members to 
stay over in the evening or to give up 
their personal time. 

6. The school records should be avail- 
able to industry in such a form that 
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where necessary industry can make its 
own pre-selection. 

7. It should be the responsibility of 
the placement office or dean’s office, when 
an industrial organization is looking for 
several types of students, to see that there 
is an adequate distribution of students 
from various programs available for them 
to interview. 


Responsibility of the Student 


1. In anticipation of an interview with 
an organization it must be the responsi- 
bility of the student to prepare himself 
properly by reading literature, attending 
meetings at which the story of that in- 
dustry is being presented, organizing his 
own thoughts in order to ask and answer 
questions, and being as fully informed 
as possible on the type of business con- 
ducted by that organization. 

2. He should be prompt in meeting in- 
terviewers and in handling his corre. 
spondence. 

3. He should not accept interviews 
after he has signed up with a company. 

4, After accepting an offer he should 
promptly notify those companies whose 
offers are to be rejected. 

5. He should use care in filling out vari- 
ous necessary forms. 

6. He should recognize that failure to 
answer offers of employment is detrimen- 
tal to his classmates, and therefore, he 
should be prepared to make his decision 
far enough in advance of his graduation 
so that industry can make its plans. 

7. He should keep the placement office 
or faculty members intimately advised 
concerning his negotiations. 

8. He should recognize that regardless 
of the number of interviews he takes he 
should conduct himself in a business-like 
manner and not expect individual or un- 
usual consideration or entertainment. 

9. He must recognize that he must sell 
himself and that industry can advance 
him only on the basis of his performance. 


Conclusion 


It is felt by the Committee and by the 
representatives of schools and industry 
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that the placement offices and others in- 
volved in the interviewing procedure 
must be given more consideration by the 
college administration. In too many 
eases this procedure is neglected financi- 
ally and physically. These organizations 
in the schools should be adequately 
staffed with clerical or stenographical 
help; they should have simple but ade- 
quate space facilities for interviews; and 
the placement officers and others hand- 
ling the interviews should be given ade- 
quate recognition and backing in order 
to do justice to the important job of 
starting young college people on their 
life careers. At most institutions budg- 
ets are inadequate. It is recommended 
that, wherever possible, top administra- 
tion in the schools should be advised of 
the importance of the placement and in- 
terviewing procedures. 

In addition to the above, it was sug- 
gested that your Committee on Ethics 
take the responsibility of preparing a 
simple one-page interview blank that 
could be adopted by all colleges and ac- 
cepted by all industries. This should 
not in any way be construed as an appli- 
eation, but merely a simple standardized 
interview form that could be printed in 
order to save the students and the faculty 
the laborious task of trying to set up and 
fill in interview blanks for each individ- 
ual organization. Your Committee has 
gathered a large number of interview 
blanks and submits for your considera- 
tion the attached form. It is proposed 


that this be presented to the Society with 
a recommendation that this form, on 
standard 814” by 11” letter size sheet, be 
adopted by all colleges. 

It was further recommended that your 
Committee undertake the problem of the 
development between industry and the 
colleges of a strong and effective program 
of vocational guidance—a program to 
cover all groups of students which should 
inelude indoctrination ethics, ete. Your 
Committee recognizes this may fall in the 
province of the Committee on Relations 
with Industry, and it is our intention to 
present this entire program to that group. 

The group meeting in Schenectady 
strongly felt that the placement offices 
should be headed by one individual, and 
where placement offices are used in each 
of the individual colleges of a university 
there should be one strong coordinating 
individual. 

Although the material given above is 
primarily for the American Society for 
Engineering Education, it was suggested 
that it be presented through the Secre- 
tary’s Office to other organizations, such 
as the American Council on Education, 
the American Chemical Society and the 
American Physical Society, so that the 
same basic procedure can be recognized. 

Respectfully submitted, 
M. M. Borine 
Chairman, Committee on Ethies 


of Interviewing Procedures of 
A.S.E.E. 








(Photo desirable but 
should be left to discre- 
tion of school and con- 
form to laws of various 
states where applicable.) 


(A Suggested Standardized Interview Blank) 


INTERVIEW BLANK 
NAME OF COLLEGE OR UNIVERSITY 
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Expanding Engineering Opportunities* 


By DONALD C. HUNT 


Industrial Coordinator, University of Detroit 


Some doubt may prevail as to what is 
meant by “expanding engineering oppor- 
tunities.” What we really are interested 
in is the problem of “finding new engi- 
neering opportunities’—expansion gen- 
erally refers to the increase in size of 
something which already exists and cer- 
tainly our large industries will safely do 
the job of making greater the opportuni- 
ties within their organizations. 

Before proceeding further it might be 
emphasized that we should not be pri- 
marily concerned with ways to take care 
of the large number of graduates in 
1950-51-52, but with the job that will be 
imposed upon us for a long, long time. 
You will agree that because of the stimu- 
lus that has been given to education by 
the G.I. Bill, there will be ever increas- 
ing numbers of students in school—many 
more than were anticipated before the 
war. More young men will go to College 
in the future because higher education 
will be demanded in many fields now ade- 
quately supplied by graduates of sec- 
ondary schools. It is this large group 
of graduates in the years to come for 
whom we have to provide an opportunity 
for livelihood in our profession by taking 
advantage of the present economic con- 
ditions and finding and creating new pro- 
fessional engineering opportunities, par- 
ticularly in those fields which are in a 
position to utilize technical personnel to 
a good advantage. Some of these oppor- 
tunities are camouflaged by a question- 





*Paper approved by the Committee on 
Relations with Industry and presented at 
the Annual Meeting, A.S.E.E., Austin, 
Texas, June 15, 1948. 
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able veil of non-professionalism so that 
many refuse to recognize them. 

In this business of finding opportuni- 
ties the organizations which are potential 
employers of graduate engineers can be 
divided into three classifications. First, 
there is the company with one or two 
engineers on its staff, or the organization 
directed by a man with engineering edu- 
cation, none of whom have ever analyzed 
themselves to the extent of finding out 
that without their engineer-background 
they would not be able to do the job they 
are doing. Yet these same men contend 
that a business education or perhaps some 
other diversified field is a better back- 
ground for their particular work and 
business, when actually knowledge in 
these other fields is seldom needed. Men 
with this outlook really present a selling 
problem in the “bird-dog” work of a 
placement director. 

Secondly, is the organization with no 
technical staff, supervised by a high class 
journeyman or two, and engaged in man- 
ufacturing that generally requires syste- 
mized production. Such a company 
usually follows little or no method in its 
operations—sometimes is highly ineffi- 
cient through the waste of both man 
hours and material—the kind of an or- 
ganization where a young engineer with 
a little experience and a good amount of 
active initiative could probably place the 
business in the category of a successful 
manufacturing enterprise. These com- 
panies have to be indoctrinated by one 
who is willing to start in the shop, so that 
he can “get inside of things,” and create 
his own job through his own engineering 
abilities. 
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In the third category is the company 
which hires one or two engineers a year 
and never knows where to find them. It 
sounds silly does it not? This year we 
were contacted by six different companies 
who had written to several Universities— 
believe it or not—as a last resort in the 
recruiting of engineering personnel. They 
had never contacted engineering colleges 
before because they did not think the col- 
leges were interested in having them in- 
terview seniors, or they felt that larger 
companies with elaborate recruiting 
programs hired all the available men. 
These companies were especially catered 
to and four of them were able to hire the 
men whom they needed. Certainly 
these organizations will continue to re- 
cruit their technical employees from the 
University as long as we continue to serve 
them. 

Let us consider some specific instances 
concerning companies in the categories 
mentioned. None of these organizations 
will fall exactly into any of the categor- 
ies, but they should give you some ideas 
on the subject of “finding new engineer- 
ing opportunities.” 


Amalgamated Engineering Company of 
Dearborn, Michigan 


The company is principally engaged in 
steel slitting, including a small amount of 
fabricating. Steel-slitting, machines in gen- 
eral are rather specialized, and the com- 
pany has found it very worth while to 
design and build their own production 
equipment. This was done primarily by 
the plant owner, a so-called ‘‘self-made 
engineer,’’ and two skilled mechanics. 
About eighteen months ago the owner called 
the University of Detroit to hire a ‘‘smart 
young man interested in shop work,’’ and 
after a visit to the plant it was decided 
that one of the better students, especially 
interested in design, could very easily work 
into a key position in the organization with 
a few months work in the shop. After 
about five months of rather hard produc- 
tion work the young man was asked to help 
with a design drawing, and he has been 
doing the design and production layout 
work ever since. The company is now 


building a new plant, and it is likely that 
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the young engineer will eventually be plant 
superintendent. 


Klem Chemical Company of Dearborn, 
Michigan 


The principal business of the company is 
the manufacture and sale of industrial de- 
tergents. The president of the company is 
a graduate chemical engineer and two years 
ago his chief assistant was the ‘‘shipping 
and receiving plant manager’’ type of in. 
dividual whose duty it was to keep the bar. 
rels of chemicals coming in, mixing them 
together, and shipping them out. At that 
time the president was looking for a man 
to do a little ‘‘test tube work’’ in an old 
washing machine into which they threw 
greasy machine parts and some of their 
detergents to see if the parts could be 
cleaned. One of the chemical engineering 
seniors thought it looked like an oppor 
tunity, and he went to work setting up a 
well-organized laboratory with some moé- 
ern equipment for detergent investigations, 
Six months later he had developed some 
new industrial cleaning compounds in the 
much improved laboratory, and as a result 
was given a sizeable interest in the com 
pany. The senior has been a member of 
our Engineering Faculty for the past year, 
as well as working as a consultant for Klem 
Chemical Company. He is now back with 
the company, directing a greater part of 
their work, including the training of some 
cooperative engineering students toward a 
sales engineering career. 


Praehler Electric Insulation Company of 
Chicago, Illinois 


Early this spring an inquiry was receivel 
from the company regarding an opening 
for a young graduate electrical engineer 
An invitation was extended to the compaiy 
to interview the seniors who were interested 
in the position. One of our graduates of 
the class of 1948 was selected, and I per 
sonally feel the opportunity is one of the 
best offered to this class. 

Those are the facts, but here is the story. 
For about twenty years the company ha 
usually hired one engineer each year, gel 
erally someone ‘‘self-made’’ who could # 
the job because of his extensive experientt 
rather than because of his education. The 
have usually recruited through newspapé 
want-ads, but they were never able to get 
young men to apply. This year they wrole 
to several Universities and only one & 
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tended them an invitation. The company 
never knew that engineering colleges al- 
lowed small companies to interview their 
students, and actually did not expect that 
anyone would extend them an invitation. 
It was much less expensive for them to 
send a representative to Detroit than it has 
been for them to use newspaper advertise- 
ments, and then have to read hundreds of 
applications of unqualified people. We feel 
sure that another company has been added 
to those who will recruit annually at the 
University of Detroit, and several other 
Universities missed an excellent opportunity. 


Hardware Mutual Casualty Company of 
Stevens Point, Wisconsin 


The positions offered by this organization 
were new to us, and it is reasonable to as- 
sume that there are many other similar op- 
portunities where no attempt has been made 
to place young engineers. The company is 
in the insurance business and has experi- 
enced difficulties in interesting engineering 
graduates in the field of safety engineering. 
Most casualty companies have representa- 
tives who visit insured plants to investigate 
plant safety programs, and unfortunately a 
number of these men are business school 
graduates with little or no industrial inter- 
est or experience. A second interesting 
phase of their work is the selling of indus- 
trial insurance where certainly there is an 
opportunity for the young man who can 
talk the language of industry to be of great- 
er service to manufacturers than the aver- 
age insurance salesman. 


State of Michigan 


The most important development in my 
opinion that we have had at the University 
of Detroit toward new opportunities for 
engineers is the program now being planned 
by the Department of Mental Health and 
State Department of Corrections of the 
State of Michigan. 

Through he efforts of the Michigan State 
Civil Service Commission, the Department 
of Mental Health has been interested in 
the training of mechanical, civil, and archi- 
tectural engineers to supervise the operation 
and maintenance of the equipment and fa- 
cilities of the large state asylums and hos- 
pitals. One of the strongest supporters of 
the program has been the Director of the 
Department ‘of Building and Construction, 
a registered Architect and Civil Engineer, 
who has had tremendous difficulties in deal- 
ing with the licensed steam engineers now 
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in charge of these institutions. The State 
is continually expanding its mental health 
facilities and much of the work has been 
directed by the Steam Engineer in charge 
who has little or no knowledge of the prob- 
lems in the design and expansion of the 
necessary operational equipment. It is ex- 
pected that trained engineers will serve as 
liaison between the institutions and the 
Department of Building and Construcion 
and have complete charge of the mainte- 
nance and operation of each of these in- 
stitutions. 

The second program is in connection 
with the prison industries in three large 
state institutions. At the present time the 
position of Director of Prison Industry in 
one of the institutions is open, and there is 
no one available for the job because it re- 
quires a registered engineer who has had 
experience in the operation of prison indus- 
tries. The salary range for the job is 
$6780 to $8200 per year. 

Seventy per cent of the supervision in 
the industry will retire within five years, 
and neither they nor the other thirty per 
cent are qualified for the director’s job be- 
cause they have had no technical training. 
The industrial operations are rather poorly 
organized with a very low rate of efficiency 
because of the lack of qualifications of the 
supervision and management, and it is ex- 
pected that young engineers, properly indoc- 
trinated with the problems of prison indus- 
tries, will do the kind of job that is so 
badly needed. Obviously, with no possi- 
bility of anyone coming up from ‘‘ within 
the ranks,’’ the training will have to start 
at a supervisory level. Such a program of 
training is rather unique, and it promises 
to bring forth some interesting situations. 

The extensive potential of such programs 
can be realized if we will consider what the 
State of Michigan has in mind—105 posi- 
tions in 25 institutions—then consider this 
as an average throughout the forty-eight 
states. One can easily visualize over 5000 
new jobs. I am sure they are all new jobs 
because our state officials have no knowl- 
edge of any other similar program. These 
figures pertain only to state owned institu- 
tions; just imagine what might be found 
if the direction of federal government and 
private buildings and institutions were in- 
vestigated. 


Briefly this is the story of some of the 
attempts of the University of Detroit to 
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expand the engineering opportunities for 
its students. These opportunities cannot 
be developed through national organiza- 
tions of placement directors, as some have 
advocated, but only through the individ- 
ual efforts of each college, acting in its 
own locality. Neither do these oppor- 
tunities present themselves on the sur- 
face. You will have to go into many 
unenterprising, unimpressive organiza- 
tions and industries in order to sell these 
programs. Neither can you do it from 
an office desk, by telephone and letter, 
because those people who have never used 
engineering personnel generally will not 
bother to answer you. 

Most of us are concerning ourselves 
about the next two or three years of 
graduating unheard of numbers of well 
trained engineers, when we should be 
looking five, or ten, or fifteen years into 
the future. We are not going back to 
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graduating the few we did before the war, 
and we will have to continue to find and 
develop new opportunities in the engi- 
neering profession. 

In conelusion just a few words con- 
cerning the professionalism which has 
been tossed about regarding a few of the 
positions some of the men are accepting. 
Some of you probably disagree with the 
suggestions, and there are many who feel 
these positions are not of professional 
calibre, but many well-qualified, highly 
professional engineers, particularly in the 
State government, who are going to hire 
and train these young men, agree that 
these positions entail the kind of work 
that has not been done by engineers, but 
should have been—these are the jobs that, 
had they been done by engineers, would 
have enabled many private and public 
enterprises to have been more successful. 


In the News 


Retention of the Taft-Hartley Law 
definition of professional employees and 
provisions distinguishing them from non- 
professionals was urged at a hearing of 
the Senate Committee on Labor and Pub- 
lic Welfare by a panel representing more 
than 100,000 engineers. 

Pointing out that the present law for 
the first time defines professional em- 
ployees and gives them statutory protec- 
tion instead of making them subject to 
National Labor Relations Board interpre- 
tations, as was the case under the Wag- 
ner Act, the panel told the Senators: 
“There has been a distinct trend away 
from earlier unsatisfactory conditions 
and we are well on the way toward com- 
plete abolishment of the confusion and 
distress that existed among professional 
employees under the earlier law.” 


The panel was sponsored by Engineers 
Joint Council and included a representa- 
tive of the ASEE. E. Lawrence Chand- 
ler, Assistant Secretary of the American 
Society of Civil Engineers, made the pre- 
sentation as Chairman. 

“Citing cases decided both under the 
Wagner Act and the Taft-Hartley Law, 
the engineers declared: “A fundamental 
difficulty with the Wagner Act, as it af- 
fected professional employees, was that 
no distinction was made between pro- 
fessional and non-professional employees 
in spite of the facts that their viewpoints 
and abilities are inherently different and 
that their conditions of employment can- 
not be made subject to a common stand 
ard. There is no yardstick by whieb 
creative ability can be measured.” 
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The Function and Operation of Technical 
Institutes* 


By MAURICE GRANEY 


Head, Technical Institutes, Purdue University 


I 


Technical institute education is a rela- 
tively broad term in that it may be ap- 
plied to a rather large number of subject 
matter or occupational areas. However, 
a predominant trend today is to confine 
the meaning of the term to those subject 
matter fields that are closely allied to engi- 
neering education. 

Any discussion of technical institutes, 
when the term is so conceived, logically 
must begin with the 1931 report of the 
Society for the Promotion of Engineering 
Education entitled A Study of Technical 
Institutes, 

This report held that the four-year 
engineering schools of the United States 
were not adequate, either in number or 
in character, to supply our industries 
with the desirable quota of technically 
trained employees. It stated further that 
the technical institute, uniquely developed 
and operating within its own distinctive 
field, could do much to supplement the en- 
gineering schools, to offer educational op- 
portunity to thousands of youths, and to 
ease the burden of in-service training 
which industry was forced to carry. On 
the basis of the industrial economy which 
existed when this study was made, the 
report indicated that no less than 250 
institutes could meet the needs. 

In the seventeen years which have 
elapsed since the publication of this 
SPEE report, much development has 
taken place and numerous other publica- 





*Presented before the Engineering Col- 
lege Administrative Council at the Annual 
Meeting, Austin, Texas, June 17, 1948. 
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tions reporting a less comprehensive cov- 
erage of the field have been released. 
Throughout much of the literature dealing 
with the technical institute concept, the 
findings and recommendations are, in 
general, quite similar. As our industrial 
economy matures, a resultant change in 
the structure and objective of our educa- 
tional organization should follow. 

As one glances back to the dynamics of 
American education in operation, one sees 
periods of relative activity and periods of 
relative rest. For those of us interested in 
technical education, three periods of ac- 
tivity, or transition, appear with equal 
clarity. 

The first of these began to occur as early 
as 1840. At that time educators realized 
that the then existent educational structure 
was inadequate. The vigorous growth of 
our country was making demands, upon 
both agriculture and industry in excess 
of any real hope of fulfillment. The 
literature of the time points significantly 
to the fact that men of vision recognized 
a need for a new emphasis in education. 
It was not until 1862, however, when the 
couritry was in the death grip of war, that 
the people as a whole became cognizant 
of this need. As a result of this recogni- 
tion, the congress passed the Morrill 
Land-Grant Act of 1862, and therewith 
made possible the establishment of our 
agricultural and mechanical colleges. <A 
period of transition had been introduced 
in the field of technical education. 

As early as 1900 educators of vision saw 
that again our system of technical edu- 
cation was failing to meet adequately the 
needs of our growing industry. Our sup- 
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ply of skilled mechanics, who had for 
generations emigrated in large numbers 
from Europe, was no longer sufficient. As 
before, the educational literature reflected 
the apprehension of our leading school 
men concerning the critical need for a 
re-emphasis. It was not until the advent 
of World War I, however, that this need 
for re-emphasis was comprehended by the 
people as a whole. Again an act of con- 
gress, this time the Smith-Hughes legisla- 
tion, gave nationwide, formal guidance 
and stimulation to the revitalizing of our 
technical education. Again we had broad- 
ened the base in a democratic manner. 
Technical education entered upon a sec- 
ond period of transition. 

In both the instances cited, a war had 
punctuated the development. It seemed 
as though our people recognized that in 
order to survive a war, as well as to enjoy 
a peace, it was necessary for our edu- 
cational structure to parallel our industrial 
activity. 

We are at this time entering upon a 
third significant period of transition in 
the field of technical education. Upon 
analysis, current developments can be 
shown to follow, step by step, the de- 
velopment of previous periods. As early 
as the 1920’s our leaders began pointing 
the way. The studies made show clearly 
the attitudes and conclusions of our men 
of foresight. This time it was not the 
engineering college nor the vocational 
school which was envisioned. It was the 
technical institute. This time, with the 
emergence of World War II, even the 
most sluggish thinker could recognize the 
acute, the almost fatal deficiency in the 
supply of technically-trained personnel. 
World War II was fought in our factories, 
on the production lines, as well as at the 
battle front. To survive war, as well as 
to enjoy peace, we need trained men in 
the myriads of technical assignments in 
industry. 

You all recall the feverish activity of 
our colleges during the recent war. The 
United States Office of Education sent out 
the eall. Our colleges and universities 
responded. There were the E.D.T., E.S. 
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M.D.T., and E.S.M.W.T., initials familiar 
to most of you. In these three war pro- 
grams Purdue University trained over 
sixty-thousand persons for employment 
in Indiana industries. Other schools re- 
acted similarly to a greater or lesser ex- 
tent, so that the total trainees in these 
programs exceeded on and one-half mil- 
lion. 

But such training was for an emergency. 
It was temporary. However little or how. 
ever great the benefit to industry and to 
the war effort of this activity, it held no 
promise for a continuing, well-balanced 
reorientation of our educational activity. 

It was at this point that attention was 
squarely directed to the consideration of a 
long range, permanent plan, a plan which 
would bring our formal educational ae- 
tivity more nearly into line with the real 
environment in which it operated. 


II 

The Purdue University Division of 
Technical Institutes was established in 
1942. It is a part of the permanent plan 
of Purdue. ° It offers a program of inten- 
sive, specialized study designed to meet 
today’s industrial needs for technically 
trained employees. Six different cur 
ricula are offered. Each curriculum has 
as its objective the training of person 
for a small, closely related cluster of jobs 
in industry, and includes studies intended 
to develop social understanding as wel 
as technical competency. The position 
for which the training is given are tech 
nical in character, and lie between the 
professional engineering activities on the 
one hand and the skilled crafts on the 
other. High-school graduation is a pre 
requisite for admission, and credit granted 
for the courses studied applies toward 4 
technical institute diploma. Each plan of 
study is two years in length, although 
there is opportunity for additional spe 
cialized study. None of the work is givel 
on the campus in Lafayette, but is offered 
in six extension centers located in various 
industrial cities. Instruction, for the most 
part, is given in formal classes, a high 
percentage of which are laboratory. Full 
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time day students and part-time evening 
students are enrolled. 

Classes were first offered in 1943 at 
the extension center located in Hammond. 
At that time only part-time evening 
courses were scheduled and the first regis- 
tration netted only 39 students. The 
Technical Institute program was expanded 
to other centers from time to time. In 
1945 full-time day students were admitted. 
In September of 1947 six centers, Ft. 
Wayne, Gary, Hammond, Indianapolis, 
Michigan City and Muncie, were in full 
operation with a total enrollment in ex- 
eess of 1,000 students, about one-half of 
which attended full time. 

At present the six curircula offered are: 
Building Construction Technology, Chemi- 
eal and Metallurgical Technology, Draft- 
ing and Mechanical Technology, Electrical 
Technology, Production Planning Tech- 
nology, Supervision and Production Tech- 
nology. Each is organized in a similar 
way. There is a core of fundamental, 
technical material covering mathematics, 
chemistry, physics, drawing, and English. 
This composes about one-half of the total 
program and is the same for each eur- 
riculum. Likewise a uniform list of non- 
technical studies is a required part of each 
eurriculum. This list of courses embraces 
economies, government, psychology, and 
speech, and totals about one-seventh of 
the whole requirement. The remainder of 
each program, roughly one-third of the 
total, is composed of specialized courses 
in the particular major field. The dis- 
tribution of time between technical, spe- 
cialized and general subjects is constantly 
being scrutinized to make certain that 
those who complete technical institute 
programs have an appreciation of good 
citizenship and human values as well as 
technology. 

_Each of the courses is specifically de- 
signed to give the students a maximum 
amount of instruction which is usable in a 
limited time. Emphasis is placed upon 
the practical, the applied, rather than 
upon theoretical study. Some courses are 
unique in content and purpose. Others 
have their counterpart in courses in an 
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engineering curriculum, but the treatment 
and the emphasis are different. 

Much of the unique quality of the Tech- 
nical Institute is derived from its teaching 
staff. Part-time as well as full-time 
teachers are used. Part-time teachers are 
used more frequently in evening classes 
than in day classes. In general they teach 
courses lying within the field of their 
daily work experience. For this reason 
they bring much that is practical, much 
that is applied into their teaching. At 
present, the full-time staff numbers 45. 
These teachers are responsible for doing 
the major portion of the day time instruc- 
tion. Four qualifications of this staff are 
of major importance: (1) previous in- 
dustrial experience, (2) personal interest 
in and enthusiasm for the Technical Insti- 
tute, (3) sound academic training, (4) 
previous teaching experience. 

The student body of the Technical In- 
stitute has some interesting characteris- 
ties. To date over ninety-seven percent 
of the students enrolled have been men. 
While there appear to be excellent in- 
dustrial opportunities for women who re- 
ceive this training, few have availed them- 
selves of it. An increase in this number 
may take place in the future. Another in- 
teresting statistic concerns the previous 
academic training of the students. While 
the program does not presume to give as: 
comprehensive a coverage as does the four 
year college course, there were, at the last 
analysis, nearly seventeen per cent of the 
students who had had previous college 
instruction. A few of these students have 
held bachelor degrees. A majority of 
all the students have had some earlier 
work experience. 

Student reactions are diversified and 
quite frequently emotionally-toned. Some 
students support the program with an 
almost religious fervor. Others take the 
more prosaic attitude that this is the only 
program they have found which prepares 
them for the kind of employment they 
want. Still others express a certain hu- 
miliation because the Technical Institute 
does not grant the bachelor degree. A 
number of students express regret that 
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credit earned for courses in the Technical 
Institute is not transferable to a large 
number of similar schools in the country. 
It is not so much that such students wish 
to leave, but that they want the security 
which comes from being a part of a large 
and recognized activity. It seems certain 
that the accrediting program now being 
sponsored by the Engineers Council for 
Professional Development will do much 
to alleviate this feeling of uncertainty. 
Thirty-three students were graduated as 
Associate Technical Aides before the pres- 
ent year. Roughly one hundred fifty 
more will be graduated June 26, 1948. 
Of those already on the job the majority 
are working in technical capacities, most 
frequently in industrial engineering de- 
partments. A recent follow-up showed 
that their superiors held attractive goals 
in view for about ninety per cent of the 
graduates. Of the one hundred fifty to 
be graduated this term, all have either 
accepted employment or can do so from 
the contacts already made. Indiana in- 
dustries would take ten times the number 
of graduates available in certain fields. 
Industry as a whole has been most coop- 
erative and helpful. Thanks in no small 
measure to the enviable record established 
by the Purdue graduates in Engineering, 
industries have felt that the Technical 
‘Institute would do an equivalent job in 
its own field. The activity has been sup- 
ported through its entire development by 
the industries of the state. Many students 
have worked part time during their school 
enrollment, either on a cooperative basis 
or as free lance employees. To date a 
limited number of genuine cooperative 
programs are in effect. The most recent 
of these was developed in cooperation 
with the Inland Steel Company of East 
Chicago, Indiana. The plan was initiated 
last term. Under this plan forty-four 
full-time employees started attending spe- 
cific classes one day each week. The 


schooling for each student will last a 
period of two years. Our discussions with 
the company lead us to believe that the 
number of students will be increased to 
two hundred when the fall term starts 
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in September. 
cooperative program is cited to show that 
the Technical Institute, in order to fill its 
real function in society, should and can 
work closely with its contemporary in. 
dustrial institutions. 

What does the future hold for the 
Technical Institute at Purdue? The pro. 
gram is too new and the experience is too 
brief to enable one to predict with much 
certainty. There is, however, a reason- 
able basis for a few rather general state 
ments. One, if the performance of the 
first graduates is of high quality, the op- 
portunity for those who follow will be 
assured. Two, if the program maintains 
an attitude of genuine flexibility whieh 
will enable it to integrate instruction with 
the changing needs of the times, it need 
not fear the stagnation and rigidity which 
have characterized all too many eduea- 
tional activities of the past. Three, and 
last, the Purdue program quite likely wil 
stand or fall as does the whole trend of 
technical institute development in the 
country. 


III 


What, then, is the future for this in 
elusive group of schools ealled technical 
institutes? 

Programs are presently in operation at 
other state schools not too different from 
Purdue. This reference is to such school 
as the Pennsylvania State College, the 
Oklahoma Agricultural and Mechanic 
College, and the Georgia School of Teeb- 
nology. As at Purdue the technical i- 
stitute is, in each case, closely allied toa 
state engineering school. Recognizing dit- 
fering needs due to geographical loc- 
tion, one must concede that all of thes 
programs should eventually develop ini 
similar manner. It seems a fair predit 
tion that, in the future, other state eng: 
neering schools will, in like manne, 
sponsor a technical institute. 

There is also the significant develop 
ment being carried on in New York State 
This is representative of a type of publit 
program which has evolved in varyilg 
form in California, Connecticut, Nev 
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Jersey and Massachusetts. A number of 
these schools are in a process of organiza- 
tion or reorganization. It is difficult to 
evaluate critically their relative place in 
the entire pattern of technical institute 
development. Two things, nevertheless, 
seem to be characteristic. One, these 
schools offer a more diversified subject 
matter than do those which are divisions 
of state universities. Curricula in agri- 
cultural, biological, and commercial fields 
are almost as numerous as curicula in 
fields closely related to professional engi- 
neering. There is no question that such 
diversity is a desirable and genuinely 
needed development. Two, these schools, 
being sponsored by states or municipali- 
ties, can be expected to have real con- 
tinuity and permanence. 

In addition to these two groups of 
publicly supported schools there are a 
number of privately endowed technical 
institutes. Some of these schools, such as 
the Franklin Technical Institute, the Ohio 
Mechanics Institute, the Rochester Insti- 
tute of Technology, and the Wentworth 
Institute, have enjoyed a long and suc- 
cessful history. In general such schools 
tend to stress shop activities to a marked 
degree. At the present time it seems rea- 
sonable to believe that the future of en- 
dowed schools such as these is secure. 

There is also a considerable number of 
proprietary technical institutes. Such 
schools are frequently organized to offer 
instruction in only one subject matter 
area. When such schools are carefully 
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organized and managed, and when they 
sincerely meet a genuine need, they fill a 
unique and important place in our pattern 
of education. Examples of such finan- 
cially self-sustaining schools are the Bliss 
Electrical School and the Capitol Radio 
Engineering Institute. 

Somewhat different, yet functionally 
the same as the technical institute, are the 
junior colleges which offer terminal pro- 
grams. In the past, the curriculum of the 
junior college has been to a marked ex- 
tent dominated by state universities and 
other important institutions of higher 
learning. This has resulted in a program 
largely a replica of the first two years of 
the regular four-year work. In our pres- 
ent transition, however, terminal curricula, 
both vocational and general, have been 
introduced. Starrak and Hughes in the 
recent book “The New Junior College” 
state that “Terminal curricula are de- 
signed for students who wish in one or 
two years to... acquire vocational train- 
ing which will lead to employment in semi- 
professional fields.” These authors hold 
further that a few junior colleges have 
whole heartedly attacked the problem of 
providing such instruction without sacri- 
ficing their regular college offerings. The 
success of such ventures, they claim, casts 
doubt upon the argument that non-degree 
and regular instruction cannot be carried 
on in the same institution. There is rea- 


son to believe that more work of this char- 
acter will be developed in junior colleges 
as time passes. 











Telling the Story of Engineering Research 


By JOHN I. MATTILL 


Secretary, Engineering College Research Council; 
Assistant Director of News Service, Massachusetts Institute of Technology 


“Unique” is one adjective universally 
applied to the winter session of the Engi- 
neering College Research Council in 
Washington, D. C., on November 8, 1948. 
Seven speakers, all authorities in the 
newspaper, magazine, and radio field, 
told the assembled college and research 
administrators about the problems and 
methods of those media upon which all 
engineering depends for its contacts 
within and beyond the profession. The 
specialists spoke to the general title, 
“Telling the Story of Engineering Re- 
search.” 

Scientists and journalists have come to- 
gether for similar meetings on rare previ- 
ous occasions—but never, so far as the 
E.C.R.C. knows, in a program specifically 
developed for engineering research. One 
of the Washington speakers said the 
subject “hits at the roots of some of the 
towering problems which confront our 
society today.” Another called it “the 
most important activity every college and 
every individual scientist should concern 
himself with.” 

A complete Proceedings of the 
E.C.R.C.’s Washington meeting is now in 
preparation; it will be supplied to all 
E.C.R.C.-member institutions and will be 
available to other A.S.E.E. members fol- 
lowing its publication, notice of which 
will appear in the JouRNAL OF ENGINEER- 
Ing Epucation. Meanwhile, there follow 
selected excerpts from the seven speakers’ 
remarks. 


* * * * 


If democracy is to continue without an- 
other long interval of general authori- 
tarian darkness, the great mass of our 
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people must learn and appreciate what 
scientific methods and principles ar, 
what they can (and cannot) do to mak 
our lives more comfortable, more secur, 
more humane—and what they cannot do 
in the face of lagging public opinion, 
dogmatic legislation, forced recruitment 
or diversion of effort when war is a worll 
epidemic. 

If higher education is not to stand stil 
or retrench, its benefits to society a 
large must be increasingly apparent t 
the public, for the public and government 
will gradually have to shoulder the finar- 
cial burdens formerly borne by the en- 
lightened and wealthy. So the question 
ean be put on a very practical level for 
you. 
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Let me assure you, the work of a news 
paper science editor is not easy. Simpl 
words, appropriate alliterations, simile 
examples the public can understand, at 
often hard to find on the spur of th 
moment to explain scientific terminology 
It is especially hard when no advante 
copy of a scientific paper has been mate 
available for us to study. Many times ® 
must depend upon hurried notes made i 
a darkened lecture room and try to 
discover what was said, or what W 
thought was said. Meanwhile, in t 
room beyond, the teletype jangles as e& 
tion time nears. 

Thus it is that a scientist stands a mu@l 
better chance of being quoted correelj 
if reporters have in writing the substane 
of what a technical paper is about, in at 
vance. But the scientist who has take 
care to provide a non-technical abstrat 
for the press should not be disheartent 
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TELLING THE STORY OF ENGINEERING RESEARCH 


if it does not appear just as he wrote it. 
Most large dailies have an iron-clad rule 
that every release must be rewritten be- 
fore it appears in the paper. 

I frequently hear the thought ex- 
pressed, “My work is too technical for the 
public to understand,” or “I don’t want 
to talk about it yet; my results are not 
conclusive enough.” I have proven to 
my own satisfaction many times over 
that no scientific study is too technical to 
explain to laymen unless it is of conse- 
quence only because the findings add some 
details to the general background of 
knowledge. 

To separate news of real scientific ad- 
vancement from things of small impor- 
tance to the general public, I generally 
asks two questions of each potential sci- 
ence story: (1) Does it show how research 
and engineering are helping to overcome 
human lack and physical limitations? and 
(2) Is this a subject of interest to all 
readers who wish to be informed? * 


There are two sides to the gulf that 
separates the lay reporter from the 
highly-trained, highly-specialized scien- 
tist. By and large it is a tremendous 
gulf, and no half-measures will bridge it. 
If the press shows a willingness—and I 
am proud to believe that it not only does, 
but increasingly will do so in the future 
—to bridge the gap from its side, then 
seience can do no less. 

A regrettable sum of scientific writing 
for the lay press is nothing but nonsense 
fortified with technicalities—and it is 
largely the fault of science that this is so. 
The avalanche of utterly unintelligible 
English which is dumped upon the long- 
suffering press by science in a single year 
is ghastly. 

If you must speak of torque or torsion, 
borrow a cigar from one of your col- 
leagues, twist its ends in opposite direc- 
tions, and show the twisted fragments to 





1 Preceding paragraphs from ‘‘ Applied 
Science in the Daily Press,’? Herbert B. 
Nichols, Science Editor of the Christian 
Science Monitor and Past President of the 
National Association of Science Writers. 
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the puzzled reporter sitting at your feet. 
His face will light with the beneficent 
light of the dawn, and he will love you 
forever and forever. For you will have 
slain a dragon in his way.? 


Science Service, the institution for the 
popularization of science, was founded in 
1921 by men who realized the immediate 
need for accurate, “palatable” informa- 
tion about science. For the first years of 
its life, the institution was engaged in 
a great crusade.2 Today, it is proud to 
be in a highly competitive situation, 
racing with and supporting the efforts of 
all types of popular media to bring sci- 
ence to the public. 

Science Service has always sought to 
tell the story of scientific and technolog- 
ical progress as news. Its newspaper 
syndicate services now include a daily 
leased wire report of 800 words reaching 
newspapers across the nation, a daily 
mail report to newspapers, a weekly sci- 
ence page, and other syndicated services. 

News of science, prepared for the news- 
paper syndicate, is also published by Sei- 
ence Service in the weekly Science News 
Letter; Chemistry magazine is a monthly 
Science Service publication. Oldest sci- 
ence program on radio is Adventures in 
Science, conducted by Watson Davis, Di- 
rector of Science Service, over the Co- 
lumbia network.‘ 


There is also a growing demand for 
news of engineering in magazines of gen- 
eral circulation. The problem here is 
entirely different from that involved in 
disseminating information about engineer- 
ing research through the medium of the 


2Preceding paragraphs from ‘‘The 
‘Working Press’,’? John M. McCullough, 
editorial staff of the Philadelphia Inquirer. 

8 The story of Science Service is told by 
Watson Davis, Director, in ‘‘The Rise of 
Science Understanding,’’ Science, Septem- 
ber 3, 1948, Vol. 108, No. 2801, pp. 239-46. 
Reprints are available from Science Service, 
1719 N Street N.W., Washington 6, D. C. 

4Preceding paragraphs from ‘‘Science 
Service,’’ Ron Ross, News Editor of Science 
Service, Inc. 
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newspapers; the larger group of maga- 
zines today rely not only on interesting 
titles but on interesting art work, either 
photographs or drawings, to attract their 
readers. And these must be of “eye- 
catching” quality. : 

The engineer is inevitably going to be 
startled by the idea of translating his 
research into what a magazine art director 
would call a “stopper” or an “eye- 
catcher.” But dramatic treatment can, 
by careful cooperation between artists 
and scientists, be highly accurate. 

When a magazine undertakes an article 
which must be illustrated, it usually em- 
ploys highly competent photographers, 
as interested as the engineer in accurate 
portrayal. If the cooperating engineer 
is doubtful about the effectiveness of a 
certain picture which may be suggested 
by a photographer, it is advisable (never- 
theless) to take the picture he has in 
mind. Often this is done with the stipu- 
lation that it will not be published unless 
the cooperating engineer is satisfied with 
the result. Most editors will allow the 
engineer to see an entire article before it 
is published, but in asking for such criti- 
eal reading editors are not seeking cen- 
sorship of style. 

Magazines have a special problem: 
they lack the “spot news” appeal of the 
daily press and the technical appeal of 
the engineering magazines. Their task 
of making technical developments com- 
pete with more popular subjects can only 
be done with the fullest cooperation of 
the technical experts. The engineer 
must rely on the editor’s point of view as 
much as the editor must rely on the engi- 
neer’s technical wisdom.5 


With radio, the important thing to re- 
member is that the listener makes the 
ultimate choice; he picks from the com- 
plex fare that is served up to him those 
things that he most wants to hear. This 
problem has an additional aspect: the 


5 Preceding paragraphs from ‘‘Photo- 
graphs and Diagrams: How the Magazine 
Can Help,’’? Edward D. Fales, Associate 
Editor of Science Illustrated. 
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magazine; what he gets on the radio is 
free and bears no economic compulsion, 

The common ground between the séi- 
ence specialist and the radio specialist is 
the frame of reference of the listener, 
Our problem is this: How can we apply 
the frame of reference of the average 
citizen to the material and method of s¢i- 
ence? We can do so by extracting from 
the research picture those aspects which) 
meet the average citizen’s problems and 
desires: the ideas and things that may 
challenge, stimulate, inform, entertain, or 
assist him. This is the key. The researeh 
laboratory is privileged to have science 
for science’s sake. On the radio, we ean 
only have science for the listener’s sake! 


reader has paid for his newspaper é 


There is no subject more newsworthy 
than scientific research; it appeals to the 
public, but particularly it appeals to the 
readers of technical publications, the 
“business press.” 

While a prepared statement of some 
sort is very necessary for the guidance of 
the business press writer who will handle 
a story, an opportunity should be given, 
if at all possible, for the writer to ask his 
own questions about the development. 
Each business paper wants a story that 
is different from one appearing in a com 
peting publication; if a writer has 1 
handout only, he has little chance to de 
velop an article that will be differen 
from that appearing in other public 
tions. 

Research laboratories are located it 
many places where the press is not nt 
merously represented, but I know of m 
business paper that would not make 
arrangement with someone, even in th 
smallest community, to supply report 
from a research laboratory if there wit 
any prospect of a reasonable amount 
news." 


6 Preceding paragraphs from ‘‘Science @ 
the Radio,’’ Irving J. Gitlin, Science Di 
rector, Columbia Broadcasting System, Int 

7 Preceding paragraphs from ‘‘The Bus: 
ness Press,’’? Paul Wooton, President of tht 
National Conference of Business Papt 
Editors. 
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TELLING THE STORY OF ENGINEERING RESEARCH 


The technical engineering press is an 
integral part of the business press; like 
any other business paper, a_ technical 
journal addresses a unified group of 
readers, all of whom work in the same 
field. As with any other business paper, 
the subscribers read it solely to get prac- 
tical aid in carrying on their specialized 
vocations. It takes a great deal more 
work and knowledge to write a story 
suitable for a few strictly technical mag- 
azines in any engineering field, and the 
resulting readership, at best, will be 
measured in thousands rather than in 
millions. But do not measure the effec- 
tiveness of publicity by counting only 
reader noses, for the readers of these engi- 
neering magazines are a select group— 
about the only men anywhere who can 
make any real use of your research in- 
formation. 

Each specialized engineering magazine 
will require its own special slant on any 
research story. If you are running a 
major research on the properties of stain- 
less steel, this should be reported in five 
different ways for five technical maga- 
zines concerned, respectively, with the 
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steel industry, arts and decoration, archi- 
tecture, chemical technology, and machine 
design. 

What the technical magazines really 
need is a tip service; many of us in engi- 
neering journalism are now regularly 
overlooking important research stories 
in our fields because they are not speci- 
fically brought. to our attention or are 
buried in bulky tabulations in projects 
outside of our fields. When we do hear 
of projects that concern our readers we 
are perfectly willing to do our own writ- 
ing, studying and digesting of long tech- 
nical reports.® 


If ever two broad fields of endeavor 
dwelt under the same roof tree, science 
and journalism do. I hope that this pro- 
gram may have indicated how we may sit 
down at the same mess, share our bread 
and salt, our water and wine... as, in- 
deed, we must do.® 


8 Preceding paragraphs from ‘‘ Research 
in the Engineering Press,’’ Philip W. 
Swain, Editor of Power. 

® Preceding paragraph from ‘‘ The ‘ Work- 
ing Press’ ’’, McCullough. 


Divisions 


The Engineering Drawing Division of 
the ASEE held its Mid-Winter Meeting 
at the Ohio State University on January 
29, 1949. F. G. Higbee gave an illus- 
trated lecture on “The History of Draw- 
ing.” Other speakers included: A. H. 
White, “Contribution of Engineers to the 
Industrial Age”; W. L. Everitt, “Engi- 
neering Research”; P. N. Lehoczky, 
“Engineering Education”; B. R. Van 


Leer, “Professional Responsibilities of an 
Engineer”; L. E. Schick, “Military 
Graphies”; H. W. Stertzbach, “Develop- 
ment of Railroad Rolling Stock Special- 
ties’; J. A. Flint, “Development of Con- 
veying and Mining Machinery”; G. R. 
Logue, “Trends in the Design of High- 
way: Bridges”; and S. Renshaw, “The 
Visual Third Dimension.” 








Summary of E. C. R. C. Meetings Held During 1948 


The two important meetings of the 
Engineering College Research Council in 
1948 include the annual meeting at Aus- 
tin, Texas, June 16 and the Winter meet- 
ing in Washington, D. C., November 8. 

At the Annual meeting, institutional 
representatives planned the distribution 
program for the E.C.R.C.’s_ brochure, 
“The Pay-Off in Research,” which was 
very favorably received. They decided 
on a joint distribution by individual 
member institutions to alumni and friends 
and by the central organization to prin- 
cipal industrial research laboratories. 
The representatives voted not to publish 
at this time a second and similar volume 
giving case histories from other member 
institutions. 

Plans for a new issue of “Review of 
Current Research and Directory of Mem- 
ber Institutions” were also reviewed at 
the Annual meeting. Members decided 
the E.C.R.C. should cooperate with the 
Association of Land-Grant Colleges and 
Universities in the submission of ques- 
tionnaires for information to eliminate 
duplication of work. 

The Chairman, F. M. Dawson, an- 
nounced that the next Annual meeting 
would be held at Rensselaer Polytechnic 
Institute, Troy, New York, during June 
1949. 


1948 E. C. R. C. Proceedings Available 


Publication of the Proceedings of its 1948 
Annual Meeting at Austin, Texas, has been 
announced by the Engineering College Re- 
search Council. The contents include 
‘“*Cancer Research Needs Engineers,’’ by 
Dr. C. P. Rhoads, Director of Memorial 
Hospital, New York City; ‘‘Problems and 
Importance of High Temperature Metal- 
lurgy,’’? by Dr. C. T. Evans, Jr., Chief 
Metallurgist for the Elliott Company, 
Jeanette, Pennsylvania; a national survey 
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At the Winter meeting in Washington, 
D. C., the E.C.R.C. Executive committee 
continued the appointment of Mr. John 
I. Mattill as Secretary and appointed Mr, 
John P. Weber as Assistant Secretary in 
the office of the chairman. 

The Secretary reported on administra 
tive activities including the second print- 
ing of “The Pay-Off in Research” and 
editorial work on the “Proceedings of the 
1948 Annual Meeting.” 

The Executive committee also author 
ized the chairman to proceed with publi- 
cation of the 1949 “Review of Current 
Research,” and made tentative plans to 
preserve and circularize the papers pre 
sented at the Winter meeting. 

Besides discussing initial program 
plans for the 1949 Annual meeting a 
Rensselaer Polytechnic Institute, the com- 
mittee considered bringing the Research 
Council into participation in the confer. 
ence on the Administration of Resear¢h 
at the Pennsylvania State College, pro 
vided other groups concerned with the 
conference favored such participation. 

The Executive committee also voted to 
continue the Committee with Industri 
Research Groups under the chairmanship 
of Dean W. A. Lewis for the balance od 
the year with recommendations fa 
liaison with the A.S.E.E. Committee a 
Relations with Industry. 


of research- projects in mechanical engineer 
ing; a symposium on the administration 
sponsored research in four educational it 
stitutions; and the Annual Reports of th 
Officers of the Engineering College Researt 
Council. 

Copies of the 1948 Proceedings are aval 
able from the Office of the Chairman of tlt 
Engineering College Research Council, Dea 
F. M. Dawson, at the State University # 
Iowa, Iowa City, Iowa, at $1 each. 
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Geology for Civil Engineers 


By JOSEPH M. TREFETHEN 


Professor of Geology, University of Maine 


The relationship between civil engineer- 
ing and geology is as old as the hills, man- 
made hills that is. Egyptians built endur- 
ing and, to borrow a Hollywood adjective, 
colossal structures of stone on secure 
foundations. Today there are many to 
whom the structures of ancient and medie- 
val engineers represent the peak of stru- 
tural achievement. There is, however, a 
vast gulf between a pyramid and an em- 
pire state buiding. At every hand in the 
modern world are wonders more wondrous 
than the classical seven. In modern engi- 
neering safety factors have been reduced; 
innovation of all kinds, of materials, of 
methods, of function, have been intro- 
duced. And the scales of size, weight, and 
use have been multiplied many fold ac- 
cording with the advances of technology. 
No structure, however, is better that its 
foundation or than the material it is made 
of. Indeed, the majority of modern fail- 
ures are those due in some measure to 
underlying geological causes. With recog- 
nition of these causes of failure, and be- 
cause of the responsibility inherent in 
heavy construction, which in the building 
of a single large dam may entail hundreds 
of lives and millions of dollars worth of 
property, the use of geology as a tool 
of engineering has become an integral 
part of modern engineering practice. 

In a competitive economy, good engi- 
neering is not creating the best possible 
structure; good engineering is making the 
most economical structure that will satis- 
factorily fulfill its purpose. In the in- 


terests of economy, therefore, as well as 
of safety, more and more use is made of 
geological skill: in the investigation of 
sites; in the 


search for construction 
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materials; during construction; and in 
some types of engineering, continuing 
through operation and maintenance. II- 
lustrations of economy in construction 
made by virtue of geological examinations 
are commonplace today. A few examples 
will illustrate the point. The decision to 
leave unlined a nineteen mile stretch of 
the Friant-Kern Canal, based on knowl- 
edge of the underlying rock, saved an 
estimated $2,000,000... At Kortes Dam, 
Wyoming, it was considered that no local 
sand and gravel suitable for concrete was 
to be found. A geological examination 
revealed a suitable source close by.2, On 
a county road job in Maine several years 
ago a crew of forty men, four trucks, 
and a shovel operator were kept idle for 
half a day while the engineer in charge 
tore wildly around with a test pit crew 
trying to locate a new gravel bank—the 
shovel had been set into a bedrock ridge; 
the new spot selected for operation proved 
to be the same. In one state, a soils spe- 
cialist conducted a material survey for a 
twenty mile stretch of concrete highway. 
His boast was that every slope within ten 
miles of the job was test-pitted. He over- 
looked some “flats” of glacial outwash. 
Evidently even on small jobs economies 
are possible if geology can be applied at 
the right time and place, 


Application of Geology in Civil 
Engineering 
The civil engineer meets a variety of 
problems in which geological training is 


1 Rhodes, R., and Irwin, W. H., ‘‘ What the 
Engineering Geologist Does,’’ Engineering 
News Record, Vol. 139, 1947, p. 528, 

2 Ibid. 
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of service. Inevitably he will learn more 
geology in the field and in practice than 
can be taught in classroom or college 
laboratory. But he will learn it more 
quickly and apply it more effectively if 
his engineering course has included the 
basie principles of geology. Several spe- 
cific aims of a properly organized course 
in geology for engineers may be par- 
ticularized. 

First: it gives the engineering student 
a systematic knowledge of materials, their 
occurrence and properties. Although 
every contractor or engineer who deals 
with rock or soil gains this knowledge by 
experience, the “practical” way, the path 
is smoother and straighter for the young 
engineer who has studied them under pro- 
fessional guidance. The sources, types, 
and characteristics of geological materials, 
therefore, are geological fundamentals for 
engineers. 

Second: foundation problems are di- 
rectly geological. Buildings, bridges, 
dams, highways, and other structures are 
built on or in some natural material. 

Third: excavation, whether open or 
underground, can be more intelligently 
planned, directed, and more safely car- 
ried out if cognizance is taken of the 
type and structure of the material to be 
removed. 

Fourth: a knowledge of surface waters, 
their methods of erosion, transportation, 
and deposition, is essential for river con- 
trol, coastal and harbor works, soil con- 
servation, and other projects. 

Fifth: a knowledge of groundwater oc- 
currence and the elements of groundwater 
hydrology is helpful in many branches 
of engineering practice: in sanitary engi- 
neering, water supply, land drainage, ir- 
rigation, excavation, control of landslide 
and frost heave, and many other works. 

Sixth: the ability to read and interpret 
geologic reports, geologic and topographic 
maps, and photographs is of assistance in 
planning most projects. The nature and 
distribution of soil and bed rock types and 
structures can often be deduced success- 
fully from the topographic map or air- 
plane photograph. A good geologic map 
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can be translated into a three dimen- 
sional picture or model of the area, 
Ability to interpret geologic maps is es- 
sential, also, to the comprehension of geo- 
logic reports. 

Seventh: an ability to recognize the 
nature of geologic problems as they are 
encountered and to discriminate those 
which require a specialist’s study is a 
valuable asset; and a familiarity with the 
concepts of geology and with the tech- 
nical language that often obscures them is 
likewise often of value. 

Not all of these advantages will be real- 
ized from any program of formal study, 
Many experienced contractors and engi- 
neers seem almost intuitively to recognix 
and solve the simpler geologic problems. 
Others of equal experience with added 
study never seem to assimilate or apply 
simple geological principles. For the 
majority, however, who fall into inter 
mediate classes, geology will be a usefil 
tool if the training is oriented somewha 
as outlined. 


Geology—A Young Science 


The engineering student, fresh frow 
courses in physics, mechanics and survey: 


geol 
tieu 
men 
spol 
of a 
the | 
job 
ona 
lems 
titat: 
ploy 
neces 
staff 
geolc 
struc 
Th 
ing ¢ 
A fa 
matte 
tions 
of nt 
cation 
cealec 
or ob 





ing, in which data are quantitative ani 
results are precise, is often surprised ani 
repelled by the necessarily meager quanti 
tative data and qualitative aspect ¢ 
geology. This is an altogether healtly 
and natural attitude. Although som 
phases of geology have been rigorous 
treated for years, in many phases fi 
science is only now at the beginning @ 
the quantitative stage. Nature has i 
parted limits that can be appreciated be 
in the field. Geological structures we 
not designed by handbook and slide-ru 
heterogeneity of material and slope, é 
composition, structure, and water ¢ 
tent, of strength, hardness, and solubilil 
and of many other elements prevails 
heterogeneity that precludes mathematie 
analysis or rigorously quantitative tre 
ment of some phases. 

Many engineering projects require ¢ 
services of one or several professiol 
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geologists who are specialists in the par- 
ticular part of geology in question. These 
men are consultants who assume no re- 
sponsibility for the final success or failure 
of a project; that responsibility rests on 
the engineer in charge. The consultant’s 
job is to present geological data bearing 
on a particular problem or series of prob- 
lems clearly, fully, specifically, and quan- 
titatively within the limits set by the em- 
ployer and those set by nature. It is 
necessary that someone in the engineering 
staff read, understand, and translate the 
geological findings into design and con- 
struction practice. 

The engineer wants numbers represent- 
ing answers to certain definite questions. 
A false sense of security and mastery of 
matter is sometimes the result of assump- 
tions of numerical data, or from extension 
of numerical data to unwarranted appli- 
eations. An assumption may be con- 
eealed by mathematical transformations 
or obscured by repetition. However, the 
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engineer must have, find, or assume satis- 
factory quantitative answers for many 
problems. And in the process of arriving 
at them has made valuable contributions 
to geological knowledge. The science of 
geology, nevertheless, even where quali- 
tative, may serve the engineer well, and 
while receiving much from engineering 
practice, gives much to the practicing 
engineer. 

The aim of the required courses in 
geology in the engineering schools is not 
to make geologists out of engineers, but 
rather to present certain fundamentals of 
geology, slanted towards practical appli- 
eation, to engineering students many of 
whom will be confronted with various 
geological problems early in their profes- 
sional apprenticeship. Such a course of 
study should enable the engineer himself 
to make use of geology as a tool, and also 
to use the geological investigations of 
others in the course of his professional 
practice. 





theme for the year 





PARTNERSHIP WITH INDUSTRY 
















The Mechanical Engineering Division 
of ASEE, with the cooperation of 
ASME, is planning to spdnsor a summer 
school for Mechanical Engineering teach- 
ers at Rensselaer during the period, June 
25 to July 1, 1949, inclusive. The chief 
emphasis will be on the teaching aspect 
of Mechanical Engineering subjects. 

The program has been made rather 
broad and includes material which will be 
helpful to the instructor in planning for 
his professional development. The fol- 
lowing are some proposed subjects to be 
covered : 

1. Teaching methods. 

2. Professional development of the in- 
structor. 


3. Presentation of subject matter for 
general and specialized Mechanical 
Engineering courses. 

4. Integration of the curriculum. 

5. Professional development of the stu- 
dent. 

6. Preparation of student for his first 
job. 


This is an ambitious program but the 
Committee feels that while the subjects 
can by no means be exhausted, a critical 
review would be of help to both new and 
experienced teachers. 

Several colleges have graciously ex- 
tended an invitation to the Mechanical 
Engineering Division of ASEE to hold 
its summer school on their campus. Since 
the general sessions of ASEE will be 
held at Rensselaer from June 20 to June 
24, 1949, the Executive Committee felt 
that the invitation to hold the summer 
school on that campus should be accepted. 
It was felt that this arrangement would 
be most eonvenient for the largest num- 
ber. 
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Summer School for Mechanical Engineering Teachers 
June 25—July 1, 1949 


Preliminary estimates made by Rens- 


selaer indicate that the cost of room and} 
meals will probably be less than $40.00) 


per person for the week. 

The Mechanical Engineering Division 
activities of ASEE in the annual pro 
gram are on the last two days of the 
meeting and immediately preceding the 
summer school dates. For those who will 
attend both the summer school and the 
annual meeting of ASEE, an early ap- 
plication may make it possible to be 
housed in the unit which will be used by 
the summer school following the annual 
meeting. 

One of the features planned for thi 
summer school is an Old-Timer’s Day. 
This is scheduled for Saturday, June 25, 
It is hoped that we will be able to inter 
est the older teachers (including thos 
who have retired) who have done out 


standing service in Mechanical Engineer} 


ing teaching in participating in this pr 
gram. One of the highlights planned } 
a Recognition Dinner on Friday evenin 
at which time the Mechanical Enginee: 
ing Division of ASEE will express ther 
appreciation of the contribution thee 
men have made to the engineering teat 
ing profession and to the engineerity 
profession in general. The following di 
it is hoped that a program can be deve 
oped whereby these men will have # 
opportunity to discuss subjects of inte: 
est to young instructors. The opp 
tunity to meet and hear these men Wi 
not only serve as an inspiration but th 
advice and counsel which they ean git 
should be of great value. 

For further. information write Proft 
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Success Factors for Young Engineers 


By E. C. KOERPER 


Research Coordinator, A. O. Smith Corporation 


An adequate introduction of the young 
engineer to his new job is of vital im- 


profession. This, with continued tech- 
nical and professional development, pre- 
pares him more rapidly to assume and 
discharge his professional responsibili- 
ties. This integrated approach is to be 
encouraged for the benefit of all con- 
cerned. 

The development of professional con- 
cepts in the engineer is a dual responsi- 
bility: First, the associated senior engi- 
neer must point out the vital need for it 
and guide toward it; and second, the 
young engineer must ever remain willing 
and anxious to widen his fields and deepen 
his knowledge along various lines, not 
just a small part of one. From long ob- 
servation it appears that there are certain 
broad areas through which an engineer 
ean broaden his lot. He should: 


1. Understand the practical applica- 
tions of his academic work. This is 


based on judgment coming from eare- 
fully observed and correlated experience. 

2. Develop an organizational sense. 
This is “knowing your way around” the 
organization, knowing its policy and the 
working relationship between functions, 
departments, ete. 

3. Understand the economic significance 
of your decisions. This includes a broad 
practical view of the product or service 
as velated to the customer’s requirements. 

4. Develop a sense of professional bal- 
ance and relations. This includes a re- 
gard for the public good and the re- 
sponsibility for professionally contribu- 
ting to it, as well as a sense of loyalty 
between professional men. 
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5. Develop insight in yourself and as- 
sociates for the best possible balance of 
personal and social adjustment. This is 
important. 


Doctors and lawyers take six to nine 
years of formal education, while an engi- 
neer takes only four to six years. There 
are many opportunities and constant need 
for strengthening one’s technical ability. 
The man who continues to grow mentally 
can be a leader; the man who does not 
continually develop soon falls far behind. 

Personal success is never accomplished 
without a degree of personal leadership. 
This is based primarily on your accept- 
ance as a human being because you are 
liked and respected and well adjusted. 
It is entirely aside from your technical 
ability. 

Check personal and social adjustment 
of yourself on the following: 


1. Sense of belonging. Get sufficiently 
close to your organization and projects 
to be part of it and be recognized as such. 
Recognize the relation and need for it in 
others. 

2. Sense of importance, or of being 
needed. Attempt to so prepare yourself 
that you can take increasingly important 
responsibilities in the work you are now 
doing or planning. Provide incentives 
for others to develop by recognizing their 
ability and using it. 

3. Sense of accomplishment. Follow 
through on projects and ideas and see 
them actually accomplished. Help others 
to follow them. Too many projeets are 
dissipated without completion. 

4. Recognition. Provide definite but 
modest steps to be recognized for a por- 
tion of the work you have done. Other 
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people also desire recognition. See that 
they get their share in order that they 
recognize in you potentialities of personal 
leadership. 

5. Sense of security. No one is ever 
secure this side of the grave. Relative 
security comes with experience, integra- 


E. C. R. C. Booklet Available 


“Telling the Story of Engineering Re- 
search,” a 48-page illustrated booklet con- 
taining the full texts of seven papers by 
nationally-known journalists given before 
the Engineering College Research Coun- 
cil in November, 1948, is now available 
from the Office of the Chairman of the 
Research Council, Dean F. M. Dawson, 
at the State University of Iowa, Iowa 
City. 

The contents include comments on sci- 
ence writing by Herbert B. Nichols, The 
Christian Science Monitor; John M. Me- 
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tion into the organization and the amount 
of your integrated contributions. 


This outline covers only a few of the 
points that contribute to your success as 
an engineer. The applications of these 
points and others you may have are 
wholly yours to initiate and follow thru. 


Cullough, Philadelphia Inquirer; Ro 
Ross, Seience Service; Irving J. Gitlin, 
Columbia Broadeasting System; Edward 
D. Fales, Science Illustrated; Paul Woo 
ton, National Conference of Busines 
Paper Editors; and Philip W. Swain, 
Power. 

Members of the Society and all officials 
of E.C.R.C.-member institutions may ob 
tain copies for 35 cents, somewhat beloy 
actual cost of production; for others the 
price is 50 cents each. 
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Basic Educational Training for Sanitary 
Engineers * 


Report of Committee on Sanitary Engineering, 
Civil Engineering Division 


This committee was reactivated after 
the last annual meeting of the society at 
Minneapolis. This report follows a lead 
which the old committee had started, and 
is an attempt to present a preliminary 
statement of basie educational training 
for sanitary engineers. 


Sanitary Engineering 


Exactly what is meant by “sanitary 
engineering” needs clarification, since 
there is considerable confusion as to what 
is included. To many persons it seems 
to be restricted to problems connected 
with water supply, sewage disposal, and 
stream pollution. This is far too re- 
strictive, although it may include most of 
the work normally done by those sanitary 
engineers whose basic training has been 
in the civil engineering field. It would 
exclude a high percentage of those actu- 
ally engaged in present day sanitary 
engineering, and probably an even higher 
percentage of those who will engage in 
it in the future, since it does not include 
many who are engaged in public health 
work, in the operation of water and sew- 
age treatment plants, and in industrial 
sanitation. 

Dr. Emerson some years ago stated 
that public health work was either hygiene 
or sanitation, and that hygiene had to do 
with all that an individual could do him- 
self or have done to him that would make 
him physically better able to overeome 





_* Presented at the Civil Engineering Di- 
vision conference of the Annual Meeting, 
Austin, Texas, June 16, 1948. 
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factors in the environment or in his own 
physical constitution that might cause 
physical or mental ill health. Sanitation 
was defined as including all controls or 
modifications of the environment under- 
taken in order to protect men from con- 
ditions that might adversely affect 
health, if these controls were not pro- 
vided. Then by definition sanitary engi- 
neering would be all engineering under- 
taken for the purpose of improving the 
healthfulness of the environment. 

A detailed definition of a sanitary 
engineer was passed by the National Re- 
search Council in 1943 and states: “The 
professional occupational designation 
‘sanitary engineer’ shall apply to a gradu- 
ate of an approved scientific or engineer- 
ing school, who has fitted himself by 
suitable training or study and by experi- 
ence, to conceive, or design, or operate, 
or direct, or manage engineering works, 
(a) developed as a whole or in part for 
the protection and promotion of the pub- 
lic health, or (b) capable of injuring the 
public health through faulty conception, 
or design, or construction, or operation, 
or management. Ability to identify, 
evaluate, and explain in terms of their 
sanitary or public health implications 
those factors connected with such engi- 
neering works that will prevent injury 
to health or that will promote health, in 
addition to the ability to conceive, or 
design, or operate, or direct, or manage 
such works, shall constitute the basis of 
differentiation between individuals quali- 
fied as sanitary engineers and individuals 
qualified only as civil, mechanical, electri- 
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cal, mining, or chemical engineers. In ex- 
ceptional circumstances, eight years of 
suitable experience and study that give 
evidence of the acquisition of proficiency 
in the fundamental engineering sciences 
as well as in engineering technique, may 
be considered equivalent to graduation 
from an approved engineering school.” 
Programs of sanitary engineering ac- 
tivity will be carried forward by many 
agencies, and each ageney will in turn 
tend to modify the type of sanitary engi- 
neering work undertaken under its spon- 
sorship. As an attempt at classification, 
the following categories may be useful: 


1. Design and Construction. Much of 
this work will be done by consulting engi- 
neers, although large corporations, water 
departments, and sewerage divisions of 
large cities may engage in this work. 
City engineers may engage in sewer ex- 
tension work, and some state engineers 
will do design work for state institutions, 
ete. 

2. Operation. This includes water, 
sewage and industrial waste disposal 
plant operation, primarily, and at present 
would not usually include small plants. 

3. Public Health. This includes all 
sanitation control sponsored, promul- 
gated, initiated, or conducted by public 
and private health agencies. 

4, Industrial Hygiene. This includes 
the specialized operations concerning the 
engineering control of industrial environ- 
ment engaged in by official agencies and 
by industrial concerns. This is sometimes 
termed “industrial sanitary engineering.” 


On the basis of this classification, sani- 
tary engineering has become a broad field 
in itself, with various specialties which 
require quite distinctive training; conse- 
quently, it is difficult to define an educa- 
tion program which is satisfactory for 
all, but which is not too extensive. How- 
ever, just as there are certain subjects 
which are accepted as basic to all 
branches of engineering, such as general 
chemistry, physics, mathematics through 
ealeulus, engineering drawing, English, 
elementary economies, statics and strength 
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of materials, we believe that there are 
certain topies which are basic to all 
branches of sanitary engineering. 

It is a recognized fact that many engi- 
neers in later life practice in a field of 
engineering other than that in which they 
took their undergraduate degree. If 
seems certain that of those who think 
they will specialize in sanitary engineer. 
ing there will be some who will soon move 
into other fields. 
certain that they will specialize in one 
phase of sanitary engineering may gradu- 
ally work over into another phase. 
Hence, too narrow specialization should 
be avoided at all costs. 


Basic Engineering 


Every sanitary engineer should be ade- 
quately trained in the basic principles of 
engineering. Recently engineering cur 
ricula have been criticized as being too 
technical, so that there has been a trend 
toward including more of the socalled 
“humanistie-social” studies in engineering 
curricula. The Professional Education 
Committee Report of the A.S.C.E. for 
1945 indicates that 20 per cent of the 
engineering curriculum is devoted to sueh 
studies. This may be insufficient to pro 
vide the required amount of public speak- 
ing, law and administration which engi- 
neers should have and probably canno 
get in a four-year curriculum. At pres 
ent there is little agreement on whal 
should be included and how it should k 
taught. The conventional four-year cut 
riculum has been so crowded that litth 
specialization in the sub-divisions of the 
major fields of engineering is possible 
or it has caused the four-year curriculut 
to be replaced by a five-year curriculun 
We do not believe that a four-year cu 
riculum (undergraduate) in sanitar 
engineering is desirable. If  sufficier! 
specialized work is given to justify # 
separate curriculum, then other essentit 
courses must be omitted, resulting im! 
graduate whose training is too narrot 
and specialized, and who would be hand: 
capped if he ever tried to work in aij 
other field of engineering. 
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A consideration of the four general 
types of sanitary engineering work previ- 
ously given indicates that no single under- 
graduate path to sanitary engineering is 
likely. In general, a sanitary option in 
civil or chemical engineering seems to be 
best, although civil, chemical, and me- 
chanical engineering graduates may hope 
to enter the practice of sanitary engi- 
neering. It would be desirable for sani- 
tary engineering electives to be selected 
in the fourth year and be continued in the 
fifth. Of course, a graduate of any other 
field of engineering may also qualify but 
more time will be required to complete 
his training. The civil engineering path 
appears to be generally preferable for 
Design and Construction; chemical engi- 
neering for Operation; and civil, chemi- 
eal or mechanical engineering for Public 
Health and Industrial Hygiene. 

Since the practicing sanitary engineer 
may not stay in any one field, the gradu- 
ate who has completed the proposed pro- 
gram should be able to enter any phase 
of sanitary engineering, and with addi- 
tional experience and study, be able to 
advance in his chosen field. As his basic 
training may be in any of the major 
fields of engineering, it is necessary to 
state minimum requirements in certain 
subjects which seem necessary for sani- 


tary engineering, but which may not have 


been included in all undergraduate ecur- 
ricula. The semester hours credit sug- 
gested is considered about the minimum 
desirable. These subjects are as fol- 
lows: 


1, Surveying. An elementary course 
is desirable in all cases. Additional is 
needed for those in Design and Construe- 
tion, and possibly in Public Health. (2-3 
sem. hrs.) 

2. Structures. All sanitary engineers 
should have basic knowledge of elemen- 
tary structures in steel and concrete, 
while those in Design and Construction, 
and in Public Health should have a 
knowledge about equal to normally re- 
quired in a civil engineering curriculum. 
(5 sem. hrs.) 
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3. Fluid Mechanics and Hydraulics. A 
basic knowledge of these subjects should 
be required of all sanitary engineers. 
(4-6 sem. hrs.) 

4. Electrical Engineering. An _ ele- 
mentary general course, emphasizing ap- 
plications, should be required in all 
eases. (3-4 sem. hrs.) 

5. Mechanical Engineering. An ele- 
mentary course including heat engines 
and elementary thermodynamics should 
be required. (4 sem. hrs.) 

6. Geology. A course in engineering 
geology is desirable. (3 sem. hrs.) 

7. Engineering Economics. The sub- 
ject matter of engineering economics 
should be required either in a separate 
course or worked into other courses. 

8. Law, Contracts and Specifications. 
Information concerning these  topies 
should be included in a separate course 
if not worked into other courses. 


Specialized Instruction 


Provided the student has a degree in 
engineering as well as training in the 
subjects listed above, specialized training 
should include the following subjects: 


1. Bacteriology. A basic course, pref- 
erably with some emphasis on medical 
bacteriology. (Need not cover water and 
sewage applications if these are included 
elsewhere.) (Minimum, 3 sem. hrs.) 

2. Sanitary Chemistry. Theory and 
practice of essential topics in quantitative, 
physical and biological chemistry as ap- 
plied to water, sewage, ete., but need not 
include standard methods of analysis if 
covered elsewhere. (Minimum, 8 sem. 
hrs.) 

3. Sanitary Engineering Laboratory. 
Standard methods of analysis of water, 
and sewage, principal routine plant con- 
trol tests, and their significance. May be 
combined with other courses. (Minimum 
time, 2 sem. hrs.) ‘ 

4. Water Supply, Sewerage and Drain- 
age and Design. Should inelude hy- 
drology and aquatic biology or limnology 
if not ineluded, elsewhere. (Minimum, 
5 sem. hrs.) 
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Purification and Sewage 
(Mini- 


5. Water 
Treatment (theory and design). 
mum, 6 sem. hrs.) 

6. Public Health. Includes epidemiol- 
ogy, vital statistics, public health law, 
public health administration, environmen- 
tal sanitation including rural, general and 
industrial, entomology and parasitology. 
The material indicated here would be of 
an introductory nature, intended to orient 
the student into the whole field of sani- 
tation and public health. Some of this 
subject matter might be included in other 
courses. Beyond this basic material, ad- 
ditional training in some of the topics 
would be needed to provide for specializa- 
tion. (Minimum time, 6-8 hours.) 


The subjects listed above are believed 
to provide the basic foundation upon 
which sanitary engineering is built. As 
listed, it is not intended that the 6 topics 
should be used as titles of specific courses, 
but rather that the subject matter should 
be included in the courses provided. The 
minimum semester hours credit is sug- 
gestive, and should not be considered a 
rigid requirement, although in general, 
more rather than less time would be de- 
sirable. Students who have opportunity 
to include more than this minimum 
amount of work will frequently wish to 
specialize in some phase of sanitary engi- 
neering, and advanced courses in the 
above subjects should normally be avail- 
able of this purpose. 

No attempt is made in this report to 
suggest a curriculum in sanitary engi- 
neering, nor to indicate just how the sug- 
gestions detailed above should be carried 
out. It is believed that the programs 
requires more than four years, but 
whether a basic four-year curriculum 
should be followed by a fifth year lead- 
ing to a second bachelor’s degree in sani- 
tary engineering or to a master’s degree, 
or a five-year curriculum be worked out, 
is left to the individual college. 

If the fifth year is to be considered a 
graduate year, which would seem to be 
the normal procedure, then the designa- 
tion of the degree may be of importance. 
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In most colleges, sanitary engineering is 
administered by the civil engineering de- 
partment. To those who have previously 
received a bachelor’s degree in civil engi- 
neering, it would be possible to arrange 
a satisfactory year’s work, incorporating 
the minimum requirements previously 
stated, and to award the student a mas- 
ter’s degree in civil engineering. For 
many others, who have an undergraduate 
degree in another branch of engineering, 
the college may be unwilling to grant 4 
master’s degree in civil engineering unles 
the student takes a number of under 
graduate civil engineering courses whid 
are not necessary for sanitary engineer. 
ing. This situation must be recognized 
by those colleges which intend to give 
graduate work in sanitary engineering, 
and it would appear that in these case 
the master’s degree should be give 
either without designation, or it shouli 
be a master’s degree in sanitary engi 
neering. Since many civil engineering 
graduates will be so deficient in bacteriol- 
ogy, chemistry, and in public health a 
to require this work in the graduate year, 
even they may not qualify for the mas 
ter’s degree in civil engineering in om 
year unless they omit essential sanitary 
engineering requirements. Hence, it ap 
pears definitely desirable that the recog 
nized master’s degree should be one i 
sanitary engineering, and not in som 
other branch of engineering. Normally, 
with proper undergraduate electives, th 
student should be able to complete th 
above minimum program, and take som 
additional work, possibly allowing lim 
ited specialization in one of the sub 
visions of sanitary engineering. 

If the master’s degree in sanitay 
engineering is to be granted for the fifi 
year’s work, it is important that gradt 
ate credit be allowed for work in cher 
istry, bacteriology and biology. The 
subjects should be presented objective) 
to meet the use need of the engineer, atl 
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interested undergraduate will absorb in 
a semester. 

For those who intend to specialize in 
public health, even the above program 
will often prove to be deficient. A sixth 
year’s work leading to the degree of 
Master of Public Health will be desirable 
to climax the training program by round- 
ing out his foundations in biometry, 
epidemiology, bacteriology, public health 
administration, environmental sanitation 
and such specialty courses as industrial 
hygiene engineers might require. 

In conelusion, it must be recognized 
that there are and will be exceptions to 
any program which may be proposed. 
Most sanitary engineers now in the field 
have not had as complete basic training 
as suggested here—they have learned by 
experience and private study. Some 
years ago the same was true in some of 
the other branches of engineering. Nor 
does the proposed program include all the 
subjects which many persons feel are es- 
sential for sanitary engineering—they 
merely include a foundation upon which 
to build. 

This report must not be considered to 
be in final form. Rather it needs to be 
constantly reviewed in the light of ex- 
perience and modified where change is 
indicated. It should be circulated among 
sanitary engineers of all categories for 
their comments. This should be one of 
the projects of the committee for the 
coming year. 

Another matter which may warrant 
consideration during the coming year is 
the question of whether any type of field 
training program or internship is desir- 
able in connection with the master’s de- 
gree in sanitary engineering, such as is 
now being provided to some extent in 
public health. 
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The question of how the above pro- 
gram may be formulated into a working 
program has been asked, and it is possible 
that something more definite in the form 
of a suggestive outline of work, possibly 
for the fourth and the fifth (graduate) 
year may be desirable, although no at- 
tempt should be made to make this so 
detailed as to make it appear that the 
program should become completely stand- 
ardized. 

Still another matter for consideration 
is the question of just what facilities in 
the way of faculty and laboratories, etc., 
should be available in a department which 
is offering the master’s degree in sanitary 
engineering. As yet, graduate work in 
engineering has not been accredited, but 
it seems likely that it will be, and this 
committee may well aid in this program 
in so far as sanitary engineering is con- 
cerned. For the Master of Public 
Health degree, accrediting is already a 
fact through the American Public Health 
Association. 

Before closing this report, attention 
should be called to a committee of the 
Engineering Section, American Public 
Health Association, which has the task 
of attempting to arrange a conference of 
instructors of environmental sanitation. 
Mr. Ellis Tisdale, U. S. Public Health 
Service, Atlanta, is chairman of this com- 
mittee. If successful, it will still be 
some time before such a conference is 
held, and it should be of interest to all 
sanitary engineering instructors. 

Respectfully submitted, 
EARNEST Boyce 
KENNETH W. CosENns 
Haron B. Goraas 
Wiuu1aM T. INGRAM 
GrorcE W. REID 
GiuBert H. Dunstan, Chairman 









This committee was appointed during 
the summer of 1946, and held its first 
meeting at Minneapolis in June, 1947. 

The objectives of the committee as 
given in the report submitted at this 
meeting were: 


(1) The creation of a realization of the 
need for an understanding of the 
principles of industrial hygiene, 
safety and fire prevention on the 
part of engineering graduates. 
The promotion of interest on the 
part of faculty members in under- 
taking to meet this need. 
Providing as much assistance as 
possible to faculty members in 
giving such instruction. 


(2) 


(3) 


The committee desires to avoid dupli- 
eating work done by other committees or 
organizations, hence has been in contact 
with various groups, such as the Ameri- 
ean Society of Mechanical Engineers, 
American Society of Safety Engineers, 
American Industrial Hygiene Associa- 
tion, National Fire Protection Associa- 
tion, National Safety Council, National 
Board of Fire Underwriters, National 
Conservation Bureau, American Automo- 
bile Association, National Education 
Association, ete. This committee will try 
to make known to instructors such of the 
activities of these groups as should be 
helpful in promoting the objectives of 
the committee. 

In order that engineering graduates be 
prepared not only for the technical phases 
of engineering, but also so that they will 
be able to assume their proper share of 
the responsibility for a safe and health- 
ful working and living environment, it is 
essential that engineering students re- 
ceive some knowledge of safety, industrial 
hygiene, and fire prevention. Two meth- 
ods of accomplishing this seem possible. 

The first method is to introduce into 
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each engineering course appropriate ref- 
erences and material relating to safety, 
industrial hygiene and fire prevention, 
In general, this should not appreciably 
change existing courses, but the student 
should be far better trained than he often 
has been in the past. 
reach all students, although it does not 
give them complete training in health and 
safety. It requires some effort on the 
part of instructors, and some instructors 
will need assistance from safety engineers 
and others in determining how best to 
teach safety and industrial health. This 
method will be aided greatly if textbook 
publishers will request authors to work 
into their new books and revisions of 
existing books appropriate material om 
safety, industrial hygiene and fire pre 
vention. The committee should attempt to 
secure this cooperation from publishers 

The second method is to provide senior 
elective courses in safety, industrial hy. 
giene and fire prevention. While sud 
courses may be required of a few stt 
dents, most graduates are unlikely to take 
them due to lack of time. They have red 


This method would} 
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value in permitting a systematic presen 
tation of the subject matter, and shoul 
be of even greater value to students whi 
have had some contact with application 
of the subject in previous courses as sug 
gested above. 

In Industrial Safety, there are a nut 
ber of existing textbooks which may 
useful, and at present the American % 
ciety of Safety Engineers has a commit 
tee working on a detailed syllabus fa 
such a course. It had been hoped thi 
the chairman of this committee, Mr. J. ¢ 
Stennett, would present a discussion 
this on the program to follow, but hej 
unable to be present, and Prof. W. } 
Cox, a member of that committee will p 
sent this material as well as his own p 
pared talk. 
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REPORT OF COMMITTEE 


There are several books which may 
form the foundation for a course in In- 
dustrial Hygiene, but at present there are 
not textbooks for a course in Fire Pre- 
vention, although there is a brief outline 
for such a course prepared by a commit- 
tee of the National Fire Protection Asso- 
ciation. 

There is appended to this a brief and 
incomplete list of books which may be 
useful. 

At last year’s meeting it was suggested 
that an attempt be made to have a speaker 
on safety for one of the general sessions 
at this meeting of the Society. No such 
talk appears on the program. It is there- 
fore recommended that this suggestion 
be transmitted to the officers, with the 
hope that it may be possible to arrange 
such a talk for next year’s meeting. 

This meeting is a joint meeting with 
the Civil Engineering Division and it 
is proposed that similar joint meetings 
with other divisions be held in the fu- 
ture. Since the syllabus for a course in 
Industrial Safety should be completed 
before the next meeting, it seems desir- 
able that next year’s meeting be with 
either the Industrial Engineering Division 
the Mechanical Engineering Division, 
since such a course would normally be 
given by one of these departments. 

We are trying out on a limited scale 
an idea which may prove useful. Ten 
large envelopes with literature on safety, 
relating particularly to civil engineering, 
are available for distribution to interested 
civil engineering instructors. This ma- 
terial has come from the National Safety 
Council, U. S. Labor Department, and 
National Board of Fire Underwriters. 
It is far from complete, but it may be 
suggestive and hence useful in supplying 
suggestions for material to be worked into 
existing courses. Instructors taking these 
will be asked to report on whether the 
material has been of any use. If so, 
other kits may be prepared in the future. 


Suacestep Books 
Safety : 
1. Industrial Safety, edited by Roland 
P. Blake. Prentice-Hall. 
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2. Applied Safety 
Berman and McCrone. 
Hill Book Co. 

3. Industrial Accident Prevention, by 
H. W. Heinrich. McGraw-Hill 
Book Co. 

4. Occupational Accident Prevention, 
by Judson and Brown. John 
Wiley & Sons. 

. Foremanship and Safety, by C. M. 

: MaeMillan. John Wiley & Sons. 

6. Safety Supervision, by V. G. Safety. 

McGraw-Hill Book Co. 

7. Education for Safe Living, edited by 
Stack and Siebrecht. Prentice- 
Hall. 

. Publications of the National Safety 
Council, Chicago, Ii. 


Engineering, by 
McGraw- 


On 


ie) 


Industrial Hygiene: 


1. Industrial Health Engineering, by 
Brandt. John Wiley & Sons. 

. The Industrial Environment and Its 
Control, by J. M. Dalla Valle. 
Pitman. 

. Manual of Industrial Hygiene, edited 
by W. M. Gafafer. Saunders. 

4. Essentials of Industrial Health, by 
C. O. Sappington. J. B. Lippin- 
cott. 


bo 


ise) 


Fire Prevention: 


No text books. 

1. Fire Protection Handbook, Crosby- 
Fiske-Forster. National Fire Pro- 
tection Assoc. 

2. Chemistry in Relation to Fire Risk 

and Fire Prevention, by A. M. 
Cameron. Pitman Pub. Co. 

3. Recommended Building Code, Na- 
tional Board of Fire Underwriters, 
85 John St., New York City. 
Submitted by the Committee 


G. H. Dunstan, Chairman 
Wayne R. HuGHeEs 

Wma. N. Cox 

L. M. K. Boreurer 

R. A. Mover 

R. A. Mover 

C. A. NorMAN 

G. O. Prerce 

JOHN RocHE 
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Engineering in the Americas today 
needs a “town meeting” for the expres- 
sion of its common points of view, for 
the unification of its plans, for the joint 
study of the great problems which con- 
front it—problems which relate to the 
general welfare and to peace among na- 
tions—and for the achievement of per- 
sonal contact and direct links among the 
engineers of the American community. 

To achieve these objectives, the SourH 
AMERICAN UNION OF ENGINEERING ASSO- 
oraTions (USAI) decided to hold, in co- 
operation with engineering associations 
throughout the Americas, the First Pan 
AMERICAN ENGINEERING ConGress, from 
July 15 to 24, 1949, in Rio de Janeiro, to 
be preceded by a meeting of engineers in 
Sio Paulo from July 9 to 13. S. S. 
Steinberg, Dean of the College of Engi- 
neering, University of Maryland, and 
Vice President of the ASEE, is Chair- 
man of the Committee of the Engineer’s 
Joint Council for United States partici- 
pation in the Congress. 

The technical Agenda of the Congress 
includes the following subjects: 


Transportation and Communications : 


. Railway Transportation 

. Highway Transportation 

. Maritime Transportation 

. River and Lake Transportation 
. Air Transportation 

. Tele-communications 

g. Postal Services 


hho Ro of 


Construction : 


a. Foundations 
b. Structures 
e. Building Construction 





Pan American Engineering Congress 


Engineering in the Service of Peace 


Power: 
a. Hydraulic Power 


b. Fuel 
e. Electric Power 


Urban and Rural Engineering: 


a. Urban Engineering 
b. Rural Engineering 


Sanitary Engineering: 


a. Water Supply 

b. Storm Waters 

e. Pollution and Self-purification 
of Streams, Lakes and Bathing 
Beaches 

d. Sewerage 

e. Economy of Urban Water and 
Sewerage Systems 

f. Disposal of Wastes 

g. Hospitals and Cemeteries 

h. Rural Sanitation 


Industrial Engineering: 


a. Metallurgy 

b. Mechanical Industry — 

ec. Extractive and Processing In 
dustries 

d. Chemical Industries 


Mining Engineering and Geology: 
a. Mining Engineering 
b. Geology 


Teaching of Engineering 
Miscellaneous 
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The Importance of Technical Sketching to the Practicing Engineer 


By H. H. KATZ 


Director, Technical Drawing and Engineering Department, Technological Division, 
Allied School of Mechanical Trades 


Technical sketching (freehand pictorial and orthographic drawing) is intended to sup- 
plement the mechanical type of representation—thereby expanding the engineer’s means of 
graphical expression. It is also useful for developing observation, retentativeness, and 
imaginative thought. 

Technical sketching offers a direct method for drawing rapid freehand sketches, exe- 
cuted well enough to instill in the reader a sense of realism and confidence, but executed 
with emphasis on function rather than beauty of technique. A methodical approach to tech- 
nical sketching will also open new avenues to graphical expression. For example, this 
flexible branch of engineering drawing allows us to get to the inside of the object, to do a 
little more ‘‘surgery’’ on the drawing board than is possible by conventional sectioning. 
Aside from its many productive applications in which the engineer must take part (often 
whether he desires to or not), technical sketching will expand the engineer’s working vo- 
cabulary in the ratio of ‘‘one picture to 10,000 words.’’ 

In a broad sense, industrial technical sketches are applied as follows: 


(1) As a means to assist in the creation of the idea or design 

(2) As a means to assist in the development of the design 

(3) As a means to facilitate a change in the machine or structure during production or 
(4) As a means to help visualize engineering subject matter 


Sketching fosters creativeness and helps to develop individual ingenuity. Ideas, so es- 
sential to the engineer and designer, when recorded upon conception, may prove of future 
value on the drawing board; when entrusted to memory, they may slip by and never be 
employed. 

The function of the mechanical drawing is to impart description, specifications, and in- 
structions to the shop so that a three-dimensional object may be manufactured. Obviously, 
a three-dimensional mental picture must first be conceived by the designer. It is in this 
initial stage—searching, experimenting—that the designer records his thoughts by the 
medium of rapid sketches. It is in the sketch that confusing complications may be relieved 
—and a tangible hold on the idea can be established; the designer now has an opportunity 
to evaluate, analyze, and coordinate the essential of the idea. ‘‘Thinking’’ with the pencil 
also adds a unique stimulus to the imagination so necessary to inventive development. 

Development sketches include the planning sketches which consist of simple view ar- 
rangements, sections, details, sub-assemblies, ete., made as a preliminary scheme for de- 
termining and placing of proper views for complete manufacturing information in the 
mechanical drawing. The flexibility of the sketching medium allows for a variation of 
shape description and dimensioning arrangements in the most rapid manner. This basic 
thinking and working out of problems before a mechanical drawing begins, hastens the so- 
lution and considerably cuts engineering drawing costs. 
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In breakdown sketches the component parts of an assembly or installation may be ‘‘ex- 
ploded,’’ that is separated on their fastening or assembly axes. This type of sketch helps 
to gain an exact over-all assembly visualization for the engineer. 

The liaison engineer is often called upon to give authorization for manufacture, by 
means of a pictorial or orthographic sketch. A sketch of this type must contain all the 
characteristics of a production drawing in regard to drawing number, bill of material in- 
formation, specification of processes and all the dimensions, notes, and instructions neces- 
sary for manufacture. It is difficult to imagine a liaison engineer performing his work 
without the ability to execute technical sketches. 

In the field of engineering sales technical sketching becomes of acute importance. A 
finished sketch or plan, prepared in the engineering office, is often the basis on which the 
potential client accepts or rejects a job. 

Some clients are unable to visualize, or demand modifications according to their own 
specifications. The inadequacy either of written or oral description of technical engineer- 
ing expression or variations in design present major problems to the sales engineer in these 
and other circumstances. Such problems can be settled easily with technical sketches drawn 
directly on the drawing under discussion. The sketches should be drawn in the presence of 
the client so that he can visualize the result readily and satisfactorily. This saves consid- 
erable time for the Engineering Department and client, and lessens the liaison time and 
effort which, when excessively drawn out, often prove fatal to the securing of the potential 








contract. 


College Notes 


Approximately six million dollars in 
cash and securities has been given to the 
Carnegie Institute of Technology by The 
W. L. and May T. Mellon Foundation to 
establish the nation’s first graduate 
school of industrial administration. In 
making the announcement, President 
Robert E. Doherty revealed that at least 
one million dollars of the Foundation’s 
gift will be used to erect a building on 
the Tech campus and about five million 
to endow the new school. 

Cledo Brunetti, former chief of the 
engineering electronics section in the 
U. S. Bureau of Standards, will join the 
staff of Stanford Research Institute 
January 1 as associate director. During 
World War II Dr. Brunetti had a lead- 
ing part in the development of the radar- 
guided bomb and of the radio-proximity 
fuse, one of the major secret weapons of 
the war. The proximity-fuse, which en- 
ables shells to explode at variable ranges 
from targets through radio waves, downed 
thousands of enemy planes. 

Establishment of a Division of Engi- 
neering Mechanics in the School of 
Engineering was announced today by 
Stanford University. The division, which 
begins its activities in January, will ad- 





minister a graduate program and grant 
masters and doctoral degrees in engineer- 
ing mechanics, and will also coordinate 
sponsored research in this field. 

The division will be administered by an 
executive committee of faculty members 
headed by Stephen P. Timoshenko. 


Establishment of two national centers } 


of rocket and jet propulsion study and 
research, to be located at Princeton 
University in the east and California 
Institute of Technology in the west, 
was announced jointly by Harry F. 
Guggenheim, president of The Daniel 
and Florence Guggenheim Foundation, 
Dr. Harold W. Dodds, president of 
Princeton University, and Dr. Lee A 
DuBridge, president of California In 
stitute of Technology. Hailed as 4 
major stimulant to the development of 
rockets and jet propulsion and one of 
the most striking postwar developments 
in engineering education, the new institu 
tions will be known as Daniel and Flor 
ence Guggenheim Jet Propulsion Centers 
Each will provide facilities for post-grad- 
uate education and research in jet pro 
pulsion and rocket engineering. They 
will emphasize particularly the develop 
ment of peacetime uses of rockets ani 
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jet propulsion. The Daniel and Flor- 
ence Guggenheim Foundation has under- 
written the two Jet Propulsion Centers 
for a period of seven years, and has ap- 
propriated $500,000 for that purpose. 
These funds are to be used to pay salar- 
ies of professors, stipends of graduate 
students, and similar expenses. Neces- 
sary buildings and equipment are to be 
provided by the universities. 

Nephi Albert Christensen, formerly 
dean of engineering at Colorado State 
College, was appointed director of the 
School of Civil Engineering at Cornell 
University. He succeeds Dr. William 
Lindsay Malcolm, who died last January. 

Since 1938 Dr. Christensen has been 
dean of engineering at Colorado State 
College and chairman of the engineering 
division of the Colorado Agricultural 
Experiment Station. On leave during 
1942-45, he served successfully as chief 
engineer of the Ballistics Research Lab- 
oratory and chief of the research branch 
of the Rocket Research Division at the 
Ordnance Research and Development 
Center, Aberdeen, Md. 

Acting on the recommendation of Dr. 
Karl T. Compton, president of the 
Massachusetts Institute of Technology 
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since 1930, the corporation has elected 
Dr. James Rhyne Killian, Jr., vice presi- 
dent since 1945, to be the next president 
of the Institute. Dr. Compton is serving 
as Chairman of the Board and also is 
Chairman of the Research and Develop- 
ment Board of the National Military Es- 
tablishment in Washington. Dr. Killian, 
who is 44 years old, will be the first grad- 
uate of the institution to have the honor 
of becoming its president. The inaugu- 
ration will take place on Saturday, April 
22, 1949. 

Plans for the Fourth Hydraulies Con- 
ference, to be held at the University of 
Iowa June 12-15, have just been an- 
nounced by the Iowa Institute of Hy- 
draulic Research. The program will in- 
elude five technical sessions, a guided tour 
of the new Institute facilities, and ample 
opportunity for informal gatherings. 
Thirteen correlated papers, which are 
now preprinted for distribution to con- 
ference registrants, will represent a sym- 
posium on present-day principles and 
methods of analysis. Following the econ- 
ference the papers will be published as 
the successive chapters of a comprehen- 
sive volume on “Engineering Hydraul- 


ies.” 





theme for the year 





PARTNERSHIP WITH INDUSTRY 














Section 
Allegheny 


Illinois-Indiana 


Kansas-Nebraska 


Michigan 


Middle Atlantic 


Missouri 


National Capitol 


New England 


North Midwest 


Ohio 


Pacifie Northwest 


Pacific Southwest 


Rocky Mountain 


Southeastern 


Southwestern 





Location of Meeting 
U. of Pittsburgh 


University of Notre 
Dame 


University of Nebraska 


Michigan State College 


U. S. Military Academy 


Washington University 


Yale University 


University of Iowa 


Ohio University 
Montana State College 
University of California, 
Los Angeles 

University of Denver 


University of South 
Carolina 


Southern Methodist 
University 


Section Meetings 


Dates 
April 22 and 23, 
1949 


May 14, 1949 


May 7, 1949 


May, 1949 


April 9, 1949 


May 14, 1949 


Oct. 8, 1949 


Oct. 14 and 15, 
1949 


April 9, 1949 


June 16 and 17, 
1949 


Dee. 28 and 29, 
1948 


May, 1949 


April 7, 8, and 9, 
1949 


April 15 and 16, 
1949 














































Chairman of Section 
R. C. Gorham, 
University of 
Pittsburgh 

R. J. Schubmehl, 
University of Notre 
Dame 

Linn Helander, 
Kansas State 
College 

C. L. Brattin, 
Michigan State 


College 

R. T. Weil, Jr. 
Manhattan College 
C. L. Wilson, 


Missouri School of 
Mines and Technol- 
ogy 

H. H. Armsby, 

U. S. Office of 
Education 

C. E. Tucker, 
Massachusetts Insti- 
tute of Technology 
C. J. Posey, 

State University 
of Iowa 

EK. H. Gaylord, 
Ohio University 

E. W. Schilling, 
Montana State 
College 

Ralph Smith 

San Jose State 
College 

M. P. Capp, 
University of Denver 
J. E. Hannum, 
Alabama Polytechnit 
Institute 

H. C. Dillingham, 
Texas A. & M. 
College 


struct: 
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Sections and Branches 


A meeting of the University of De- 
troit Branch of the American Society 
for Engineering Education was held De- 
cember 10, 1948. Father Quinn, Dean 
of College of Arts and Sciences, was the 
principal speaker on the subject “Objec- 
tives of the College of Arts and Sei- 
ences.” He stated that a liberal arts pro- 
gram must have no vocational objective 
but must give the student a truly liberal 
education which disciplines and prepares 
his mind so that he has sound intellectual 
habits, is capable of understanding wis- 
dom, and of forming good judgments. It 
must contain moral training. Such edu- 
eation should be given to the limit of the 
individual’s capacity and occupies a life- 
time of endeavor. 

Northeastern University was host to 
the New England Section of the Ameri- 
ean Society for Engineering Education 
at its annual fall meeting on October 16, 
1948. Chairman Tucker introduced James 
§. Thompson, National Treasurer of the 
Society, who brought greetings of the 
National Office. Walter J. Wohlenberg, 
recently appointed Dean at Yale Univer- 
sity, extended an invitation to the New 
England Section to hold the fall confer- 
ence of 1949 at Yale University. Off- 
cers elected for the following year in- 
elude: C. E. Tucker, Chairman; W. E. 
Keith, Secretary; and E. R. McKee, Rep- 
resentative on the General Council. 

The following conferences were held: 


Chemical Engineering: “The Teaching 
of Physical Chemistry to Chemical Engi- 
neers,” W. QG. Parks; “Introductory 
Courses in Chemical Engineering,” E. F. 
Thode. 

Civil Engineering: “Teaching Rein- 
foreed Concrete Design in the Under- 
graduate Curriculum,” J. H. Minnich, M. 
J. Holley, Jr.: “The Objectives of In- 
struction in Transportation Engineering,” 


H. C. Archibald, R. H. Whitaker, W. L. 
Hyland. 

Electrical Engineering: “Economie Se- 
lection in Engineering,” J. R. Coffin; 
“The Significance of Engineering Costs 
in Manufacturing Industry,” E.‘’ W. 
Butler. 

Industrial Engineering: “What is In- 
dustrial Engineering?” J. A. Willard; 
“The Teaching of Production Control,” 
KE. A. Boyan. 

Mechanical Engineering: “Electronic 
Courses for Mechanical Engineering Stu- 
dents,” J. A. Hrones; “Education for a 
Profession,” W. F. Ryan. 

Drawing: “The Logie of Visualiza- 
tion,” B. L. Wellman; “Drafting Hori- 
zons,” KE. N. Gelotte. 

Engineering School Libraries: “The 
Library and the Technique of Research,” 
V. D. Tate; “Some New Theories on II- 
lustrated Lectures,” P. Leslie; “Mainte- 
nance of Library-Faculty Relationships,” 
H. G. Hauck; “Survey of Instruction 
in Library Technique in Engineering 
Schools,” G. M. Snyder. 

English and Humanities: “An Opera- 
tional Approach to Freshman Composi- 


tions,” G. A. Craig; “The Problem 
Method in Humanistic Studies,” C. H. 
Gray. 


Mathematics: “Advanced Calculus for 
Engineers,” F. B. Hildebrand; “The 
Place of an Applied Mathematician in 
Engineering,” P. Lecorbeiller. 

Mechanics, Strength of Materials and 
Fluid Mechanics: “Work at the Alden 
Hydraulic Laboratory,” L. J. Hooper; 
“Making Mechanics Interesting,” J. P. 
Den Hartog. mes 

Physics: “The Engineers’ Council for 
Professional Development,” A. Haertlein; 
“Can Standards be Administered in 
Physics?” S. S Ballard; “Physics Depart- 
ments and Engineering Physics Cur- 
ricula,” C. E. Bennett. 
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Technical Institutes: “The Place of the 
Technical Institute School Graduate in 
Industry,” J. A. Lunn, F. E. Coe. 


The Michigan Section of the ASEE 
held its Annual Meeting on May 15, 
1948, at the University of Michigan. 
Dean I. C. Crawford delivered the ad- 
dress of welcome, giving a brief history 
of the ASEE and its outstanding achieve- 
ments. 

Chairman W. J. Emmons introduced 
H. H. Armsby, Specialist in Engineering 
Education from the U. S. Office of Edu- 
cation, who presented a discussion of 
“Recent Federal Activities of Interest to 
Higher Education.” 

The slate of candidates, presented by 
Dean A. R. Carr, was accepted and a 
unanimous ballot was cast for it. As a 
result, the officers chosen were: Chairman, 
C. L. Brattin; Vice Chairman, H. M. 
Hess; Secretary-Treasurer, H. M. Dent; 
Michigan Representative on the National 
Council, C. A. Brown. 

A resolution was adopted to support 
the nomination of Dean-C. J. Freund for 
the National Presidency of the Society 
for the year 1948-49. 

The Tenth Annual Business Meeting 
of the North-Midwest Section of the 
ASEE was called to order by Chairman 
F. L. Partlo. 

G. Machwart, Chairman of the Com- 
mittee on Invitation to the Dakota Col- 
leges, was heard. The Committee rec- 
ommended that the Dakota Colleges 
located in Grand Forks, Fargo and 
Brookings be allowed to join the North- 
Midwest Section of the ASEE. These 
schools are to act as a group in being host 
to the Dakotas with the first one being 
held at Brookings in 1955. The motion 
was passed. 

The Nominating Committee suggested 
that the following men hold office for the 
next Annual Meeting: Chairman, C. J. 
Posey; Vice Chairman, E. W. Johnson; 
Secretary-Treasurer, J. M. Trummel; 
Board Members, G. Barker, A. Higdaw, 
S. L. Canterbury, G. M. Machwart. The 
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secretary was instructed to cast a unani- 
mous ballot for the above slate of officers, 
It was thus decided to hold the next 
Annual Meeting on the campus of the 
University of Iowa in October, 1949. 
The Northwest Section of the ASEE 
held its Annual Meeting at Corvallis 
Oregon, on April 23-24, 1948. Dean G 
W. Gleeson of Oregon State College pre- 
sided. There was a_ discussion of 
“Teaching Problems of the New Instrue- 
tor in Engineering” by M. R. Carstens, J. 
B. Morrison and H. N. Parkinson. Other 
speakers included: 


A. A. Hemenway, “Today’s Engineer 
and His World”; E. W. Schilling, 
“Choice of Subjects to be Included in an 
Engineering Curriculum”; N. F. Hindle, 
“Humanities in Engineering Curricula”; 
D. L. Masson, “Further Consideration of 
the Humanities in Engineering Educa- 
tion”; G. W. Gleeson, “A Different View- 
point”; F. B. Watson, “Problems Con- 
fronting the Engineering Instructor’; J. 
W. Hurst, “The Young Instructor of 
Engineering Students.” 

The Illinois-Indiana Section of the 
ASEE convened on May 7-8, 1948, at 


the Illinois Institute of Technology. L. 


E. Grinter presided. 

There was a panel discussion “The 
“The Broad Objectives of Engineering 
Edueation” in which J. J. Cavanaugh, 
F. L. Hovde, D. B. Prentice and H. T. 
Heald participated. Other speakers in- 
cluded: 


“Teaching Thermodynamics and Fluid 
Flow,” R. F. Larson, and R. C. Binder; 
“Follow-Through on Drawing in the 
Engineering Curriculum,” H. C. Spencer, 
W. T. Hooper, C. D. Greffe and R. RB. 
Raney; “Non-Technical Values in Engi- 
neering Education,’ R. G. Sturm, W. A. 
Hanley and J. F. Calvert; “Engineering 
Analysis in All Curricula,” L. E. Grinter, 
C. O. Harris, H. A. Moench, R. S. Elliot, 
L. Stutzman and M. Golomb; “The 
Teaching of Dynamics and Design,” P. 
G. Jones, L. T. Wyly and R. W. Jones. 

The Fall: Meeting of the Allegheny 
Section of the ASEE was held at West 
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Virginia University, Morgantown, West 
Virginia on October 15, 1948. W. A. 
Koehler was the presiding Chairman. A. 
B. Bronwell, Secretary of the ASEE, 
spoke on “The Breadth and Depth of the 
Graduate Program.” Other speakers in- 
eluded : 


“How to Recognize and Reward Good 
Instructors,” H. P. Hammond; “The 
Training of Young Instructors,” F. T. 
Mavis; “What Help I Would Like to 
Have Received,” E. P. Nye. D. M. Grig- 
gieth, R. C. Gorham and D. T. Worrell 
discussed “Aids to Good Teaching.” 


The Fourteenth Annual Meeting of 
the Pacific Southwest Section of the 
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ASEE was held at the University of 
California at Los Angeles on December 
28-29, 1948. S. G. Palmer was presiding 
Chairman. F, Thomas and S. F. Duncan 
discussed “Widening Horizons of Engi- 
neering Education” and C. L. Taylor and 
W. J. Warren: “Biotechnology.” Other 
speakers included: H. P. Rhodes, H. R. 
Filson and W. Kassebohm on Technical 
Institutes; D. S. Clark, E. W. Morris, O. 
A. Israelsen, R. E. Vivian, R. Bainer, E. 
S. Dibble and H. W. Case on “Employ- 
ment Outlook on the Pacific Coast”; Re- 
search discussions by J. Hobson, B. S. 
Mesick and R. D. Fisher; Teaching Tech- 
niques discussion by J. M. Pettit, H. B. 
Blodgett, M. L. Goral, T. T. Eyre and 
H. B. Langille. 





theme for the year 
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ABBOTT, FRANK, Instructor of Civil Engi- 
neering, Brooklyn Polytechnic Institute, 
Brooklyn, New York. E. J. Squire, C. 
A. Wright. 

AckKER, Davip D., Instructor of Mechanical 
Engineering, Rutgers University, New 
Brunswick, New Jersey. M. T. Ayers, 
M. B. Moore. 

AMUNDSON, NEAL RUSSELL, Associate Pro- 
fessor of Chemical Engineering, Univer- 
sity of Minnesota, Minneapolis, Minne- 
sota. E. L. Piret, N. H. Ceaglske. 

ARMSTRONG, WILLARD PATTERSON, Assistant 
Professor of Chemical Engineering, 
Washington University, St. Louis 5, 
Missouri. D. F. Chamberlain, L. E. 
Stout. 

ARNOLD, HENDRICK JACKSON, Assistant Pro- 
fessor of Electrical Engineering, Univer- 
sity of Arkansas, Fayetteville, Arkansas. 
G. F. Branigan, N. W. Barnette. 

AVERITT, WILLIAM KENT, Instructor of 
Chemical Engineering, Southwestern Lou- 
isiana Institute, Lafayette, Louisiana. 
G. G. Hughes, F. W. Zur Burg. 

BatLey, THOMAS Rice, Instructor of Elec- 
trical Engineering, University of Louis- 
ville, Louisville, Kentucky. M. G. Nor- 
throp, H. H. Fenwick. 

BEAUCHAMP, JAMES MERCER, Instructor of 
Mechanical Engineering, Lehigh Univer- 
sity, Bethlehem, Pennsylvania. T. T. 
Holme, M. C. Stuart. 

BEZANSON, WARREN B., Instructor of Eng- 
lish, University of Maryland, College 
Park, Maryland. C. A. Brown, S. 8. 
Steinberg. 

BsorK, JOHN ARTHUR, Instructor of Me- 
chanical Engineering, Worcester Poly- 
technic Institute, Worcester, Massachu- 
setts. M. L. Price, B. L. Wellman. 

Buack, Ear D., Instructor of Drawing and 
Design, General Motors Institute, Flint, 
Michigan. H. M. Dent, C. A. Brown. 

BogarDus, Freperick J., Instructor of 
Machine Design, Purdue University, La- 
fayette, Indiana. E.S. Ault, J. B. Lusk. 

Bott, CHARLES D., Assistant Professor of 
Man. Engineering, Texas A. & M. College, 
College Station, Texas. Jack CoVan, S. 
A. Wykes. 


New Members 
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BorKERT, JOHN J., Instructor of Engineer. 
ing, Purdue University, Lafayette, Indi- 
ana. M. E. Gyte, D. C. Metz. 

BorowIk, ALBERT, Associate Professor of 
Engineering, Villanova College, Villanova, 
Pennsylvania. J. S. Morehouse, A. B, 
Bronwell. 

Bray, WILLIAM GLEDHILL, Instructor in 
Mechanical Engineering, Rensselaer Poly- 
technic Institute, Troy, New York. N, 
P. Bailey, G. K. Palsgrove. 

Brown, Date H., Instructor of Mechanical 
Engineering, Rensselaer Polytechnic In- 
stitute, Troy, New York. J. G. Fairfield, 
M. A. Cook. 

BrunE, ARTHUR WILLIAM, Instructor of 
Civil Engineering, Washington Univer. 
sity, St. Louis, Missouri. A. W. Brust, 
J. W. Hubler. 

CALABRESE, GIUSEPPE O., Professor of Elee- 
trical Engineering, New York University, 
New York, New York. Philip Green 
stein, David B. Porter. 

CAMPBELL, RICHARD BarrRi£, Engineer, 
Physical Plant, Purdue University, la 
fayette, Indiana. J. N. Arnold, Maurice 
Graney. 

CAMPBELL, THOMAS HERBERT, Assistant Pro 
fessor of Civil Engineering, University of 
Washington, Seattle, Washington. F. 
Rhodes, A. B. Bronwell. 

CANAN, SAMUEL W., Assistant Professor of 
Electrical Engineering, Villanova ol 
lege, Villanova, Pennsylvania. J. 8 
Morehouse, J. B. Clothier. 

CaRROLL, GrEorGE A., Professor of Social 
Studies, Case Institute of Technology, 
Cleveland, Ohio. O. M. Stone, G. 4 
Nyerges. 

CASTLE, DREW WILLIAM, Instructor of 
G.E.D., Joliet Junior College, Joilet, Ili 
nois. E. C. Douglas, A. B. Bronwell. 

CHAMBERS, WILBUR W., Instructor of 
Mathematics, Purdue University, Ind 
anapolis, Indiana. J. N. Arnold, A. & 
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NEW MEMBERS 


CruzLys, JurGis, Instructor of Mechanical 
Engineering, Indiana Technical College, 
Fort Wayne, Indiana. I. A. Planck, R. 
C. Ruhl. : 

CLARK, JAMES GORDON, Associate Professor 
of Civil Engineering, University of Illi- 
nois, Urbana, Illinois. W. L. Collins, W. 
C. Huntington. : 

CLARK, WILLIAM CuRTIS, Instructor of Civil 
Engineering, University of Arkansas, 
Fayetteville, Arkansas. G. F. Branigan, 
G. P. Stocker. 

CLEMENS, GEORGE J., Assistant Professor of 
Drawing, City College of New York, New 
York, New York. G. C. Autenreith, W. 
L. Stork. 

Cops, ARNOLD COLVIN, Assistant Professor 
of Engineering, University of Illinois, 
Chicago, Illinois. C. J. Freund, A. B. 
Bronwell. 

COGGESHALL, FREABORN PIERCE, Assistant 
Professor of Civil Engineering, Pennsy]l- 
vania Military College, Cresson, Pennsy]- 
vania. Leo Blumberg, Frank L. Martin. 

Cote, RicHarD H., Lecturer in Mechanical 
Engineering, Northwestern Technological 
Institute, Evanston, Illinois. R. G. Bige- 
low, B. H. Jennings. 

Comassar, SryMoovr, Instructor of Mechani- 
eal Engineering, Syracuse University, 
Syracuse, New York. James S. Rising, 
J. A. King. 

CoNWELL, WILLIAM A., Instructor of Civil 
Engineering, Carnegie Institute of Tech- 
nology, Pittsburgh, Pennsylvania. J. W. 
Graham, L. M. Laushey. 

Coons, STEVEN ANSON, Instructor of Graph- 
ies, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts. J. T. 
Rule, D. P. Adams. 

CorRIGAN, GLEN LEE, Professor of Petro- 
leum Engineering, Louisiana Polytechnic 
Institute, Ruston, Louisiana. B. M. Ald- 
rich, R. R. Irwin. 

Cory, ArTHUR M., Instructor of English, 
University of Texas, Austin, Texas. J. 
A. Walter, W. T. Conklin. 

CRAMER, CARL, Instructor of General Engi. 
neering, Purdue University, Lafayette, 
Indiana. J. N. Arnold, A. K. Branham. 

CRAMER, GLENN Everett, Instructor of De- 
sign, University of Illinois, Chicago, Illi- 
nois. J. C. Chaderton, R. E. Kennedy. 

CREWE, GEORGE FRANKLIN, Instructor of 
Chemical Engineering, West Virginia 
University, Morgantown, West Virginia. 
W. A. Koehler; H. V. Fairbanks. 
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DAUGHERTY, VONRoy, Assistant Director, 
Technical Extension Division, Purdue 
University, West Lafayette, Indiana. 
Maurice Graney, D. C. Metz. 

D’AVINO, RALPH FRANCIS, Assistant Pro- 
fessor of Electrical Engineering, Penn- 
sylvania Military College, Cresson, Penn- 
sylvania. Leo Blumberg, F. L. Martin. 

De Luca, EpwarD DoNALD, Associate Pro- 
fessor of Administrative Engineering, 
Pratt Institute,-Brooklyn, New York. H. 
R. Beatty, N. S. Hibshman. 

DEPTULA, ALFRED R., Instructor of Mechan- 


ies, Fenn College, Cleveland, Ohio. Sam- 
uel Ward, 8. M. Spears. 
DEVANEY, AMOGENE F., Associate Pro- 


fessor of Engineering, Amarillo College, 
Amarillo, Texas. A. J. Lynn, Fred W. 
Sparks. 

DIxuER, DANIEL S., Instructor of Chemistry, 
Pratt Institute, Brooklyn, New “York. 
A. W. Luce, K. E. Quier. 

DoNAHUE, THOMAS J., Professor of English, 
Polytechnic Institute of Brooklyn, Brook- 
lyn, New York. E. J. Squire, C. A. 
Wright. 

DucKER, WILLIAM Lyon, Professor of Pe- 
troleum Engineering, Texas Technological 
College, Lubbock, Texas. J. H. Mur- 
dough, G. A. Whetstone. 

DurYEA, DAvip W., Instructor of Mechani- 
cal Engineering, Trenton Junior College, 
Trenton, New Jersey. S. P. Owen, L. A. 
Carver. 

EDSON, CHARLES GRANT, Assistant Professor 
of Industrial Design, University of 
Florida, Gainesville, Florida. H. E. 
Schweyer, W. C. Ebaugh. 

EMERSON, EDWARD DONALD, Assistant Pro- 
fessor of Mechanical Engineering, Uni- 
versity of Massachusetts, Amherst, Massa- 
chusetts. P. D. Swenson, J. B. Longstaff. 

ERNST, EDWIN HENRY, Instructor of Eng- 
lish, Purdue University, Indianapolis, 
Indiana. J. N. Arnold, A. K. Branham. 

Finzi, Leo A., Associate Professor of Elec- 
trical Engineering, Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania. 
E. M. Williams, D. W. Ver Planck. 

FIsHER, JOHN C., Instructor of Electrical 
Engineering, University of Buffalo, 
Buffalo, New York. C. M. Fogel, A. J. 
Kamm. 

FLAKE, GOLDEN, Instructor of Physics, 
Purdue University Extension, Indianapo- 
lis, Indiana. J. N. Arnold, A. K. Bran- 
ham. 
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Forp, Lez H., Supervisor Education Section, 
International Harvester Company, Chi- 
cago, Illinois. C. J. Freund, A. B. Bron- 
well. 

Fort, BENJAMIN BarRETT, Instructor, Tech- 
nical Institute, Purdue University, In- 
dianapolis, Indiana. J. N. Arnold, Mau- 
rice Graney. 

FROOMKIN, NorMAN G., Assistant Professor 
of Mechanical Engineering, Pennsylvania 
Military College, Cresson, Pennsylvania. 
Leo Blumberg, F. L. Martin. 

GALLAWAY, Bos MiTcHELL, Assistant Pro- 
fessor of Civil Engineering, Texas A. 
& M. College, College Station, Texas. C. 
E. Sundstedt, R. L. Peurifoy. 

GELInAS, MavuricE Epwarp, Instructor of 
Engineering, Lowell Textile Institute, 
Lowell, Massachusetts. Milton Hindle, 
A. E. Wells. 

GrorGI, CHARLES O., Instructor of Civil 
Engineering, Villanova College, Villanova, 


Pennsylvania. J. J. Gallen, J. S. More- 
house. 
GILBERT, MERTON LAWRENCE, Assistant 


Dept. Chairman, Product Service, Gen- 
eral Motors Institute, Flint, Michigan. 
C. A. Brown, H. M. Dent. 

GLEEKMAN, Lewis Wo tre, Assistant Pro- 
fessor of Chemical Engineering, Univer- 
sity of Delaware, Newark, Delaware. 
Ralph W. Jones, Howard K. Preston. 

Gortz, ARTHUR WILLIAM, Director, School 
of Leather and Tanning Technology, 
Pratt Institute, Brooklyn, New York. 
A. W. Luce, K. E. Quier. 

Gorr, Ira NatHAN, Assistant Professor, 
Technical Extension Division, Purdue 
University, Lafayette, Indiana. Maurice 
Graney, A. K. Branham. 

GOULD, ARTHUR FREEMAN, Assistant Pro- 
fessor of Mechanical Engineering, Lehigh 
University, Bethlehem, Pennsylvania. 
Thomas T. Holme, M. C. Stuart. 

GREEN, JAMES W., Professor of Electricity, 
U. 8. Military Academy, West Point, New 
York. B. W. Bartlett, William Allan. 

GREEN, RAYMOND EpwIn, Associate Pro- 
fessor of Mechanics, Fenn College, Cleve- 
land, Ohio. E. C. Harris, Samuel Ward. 

HASHMALL, Maurice L., Instructor of Elec- 


trical Engineering, Pratt Institute, 
Brooklyn, New York. C. C. Carr, K. E. 
Quier. 


HaZELTON, RUSSELL FRANK, Associate Pro- 
fessor of Chemical Engineering, North 
Carolina State College, Raleigh, North 
Carolina. 


E. M. Schoenborn, J. F. Seely. 


NEW MEMBERS 





HELLWARTH, ARLEN R., Sr. Personnel Ag. 
sistant, The Detroit Edison Company, I 
Detroit, Michigan. A. R. Carr, C. J, D 
Freund. 


HENDRIKS, Haroup J., Assistant Professor aa 
of Electrical Engineering, University of G 
Nevada, Reno, Nevada. S. G. Palmer, I, 

J. Sandorf. . 

HENKE, FRANK X., Instructor of Engineer. Kn 
ing Drawing, Chicago City Junior Co} © 
lege, Chicago, Illinois. L. P. Brazda, A} 
B. Bronwell. H 

HnatH, NicHouas, Instructor of Engineer} Kis 
ing, Purdue University, Lafayette, Indi- fe 
ana. M. Graney, A. K. Branham. ; oC 


Horrman, Lyne §. 8., Assistant Professor 8: 


of English, Pennsylvania State College} Kur 
State College, Pennsylvania. B. A, E 
Whisler, H. P. Hammond. tu 


HucKABA, CHARLES EDwIN, Instructor of Sc 
Chemical Engineering, University of Cin- 
cinnati, Cincinnati, Ohio. R. T. Howe, Py 
William Licht. Bi 

HvuGHES, MarIon, Associate Professor of E. 
Engineering, Tennessee Polytechnic Insti- 
tute, Cookeville, Tennessee. J. M. Hen M. 


derson, J. S. Brown. Ne 
Hua@HEs, THoMAs George, Instructor of He 
Chemistry, Pratt Institute, Brooklyn} Kon, 
New York. A. W. Luce, K. E. Quier. En 
JACKSON, MELVIN WHEELER, Assistant Pro- cus 
fessor of Civil Engineering, Georgia In Ki 
stitute of Technology, Atlanta, Georgis) ryy, 
A. B. Bronwell, C. J. Freund. G a 





JENSEN, CyrIL DEWEY, Professor of Civil 
Engineering, Lehigh University, Bethle K 
hem, Pennsylvania. G. E. Doan, Haki i 


Sutherland. esr 
JOHNSON, Davip L., Assistant Professor of oe 
Electrical Engineering, Oklahoma A. & M Af 
College, Stillwater, Oklahoma. Herbert Ki 
L. Jones, A. Naeter. LAvEr 
JOHNSRUD, OLIVER N., Instructor of Ad} fes: 
Engineering, Pratt Institute, Brooklmy "Y 
New York. A. W. Luce, K. E. Quier. Eck 
Jones, MAcK Marquis, Professor of Agi LEARY 
cultural Engineering, University of Mis) 8 
souri, Columbia, Missouri. H. Rubef ‘tit 
H. W. Wood. p (0 
JosePH, STANLEY Ear, Lecturer in Gap LEonz 
eral Engineering, University of Southenf, Mee 
California, Los Angeles, California. Kf tute 
C. Reynolds, D. M. Wilson. vani 
JUVINALL, RoBERT CHARLES, Assistant Pr Leppr 
fessor of Mechanical Engineering, Un of | 
versity of Illinois, Urbana, Illinois. (§ New 
D. Greffe, E. L. Broghamer. P, G 
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KEATING, ARTHUR E., President, Bridgeport 
Engineering Institute, Bridgeport, Con- 
necticut. W.C. White, W. T. Alexander. 

KIkER, JOHN E., Associate Professor of 
Civil Engineering, University of Florida, 
Gainesville, Florida. H. J. Hansen, F. 
Bromilow. 

Kinstow, Ray, Assistant Professor of Gen- 
eral Engineering, Tennessee Polytechnic 
Institute, Cookeville, Tennessee. J. M. 
Henderson, A. B. Bronwell. 

KISHEL, CHESTER JOSEPH, Assistant Pro- 
fessor of Mechanical Engineering, Fenn 
College, Cleveland, Ohio. D. C. Fabel, 
Samuel Ward. 

KLEINE, HERMAN, Assistant Professor of 
Economics, Worcester Polytechnic Insti- 


tute, Worcester, Massachusetts. A. J. 
Schweiger, L. L. Atwood. 
KNOWLES, EDWIN BLACKWELL, Associate 


Professor of English, Pratt Institute, 
Brooklyn, New York. A. W. Luce, K. 
E. Quier. 

KOHLMEYER, RIcHARD JAy, Instructor of 
Mathematics, Pratt Institute, Brooklyn, 
New York. W. H. H. Cowles, G. C. 
Helme. 

KoRrOBKIN, IRVING, Instructor of Mechanical 
Engineering, Syracuse University, Syra- 
cusey New York. J. S. Rising, J. A. 
King. 

KunsE, RoBeRT MARKLEY, Instructor of 
General Engineering, Purdue University, 
Indianapolis, Indiana. J. N. Arnold, A. 
K. Branham. 

KUSHNER, ALBERT, Instructor of Mechani- 
cal Engineering, Syracuse University, 
Syracuse, New York. J. S. Rising, J. A. 
King. 

LAVELLE, FrANcIs Haroup, Assistant Pro- 
fessor of Civil Engineering, Yale Univer- 
sity, New Haven, Connecticut. J. N. 
Eckle, F. R. Hughes. 

Leary, ARTHUR P., Instructor of Engineer- 
ing and Assistant to the Dean, Case In- 
stitute of Technology, Cleveland, Ohio. 
O. M. Stone, C. W. Coppersmith. 

LEONE, WILLIAM CHARLES, Instructor of 
Mechanical Engineering, Carnegie Insti- 
tute of Technology, Pittsburgh, Pennsy]l- 
vania. D, W. Ver Planck, D. F. Miner. 

LEPPER, HENRY ALBERT, Assistant Professor 
of Civil Engineering, Yale University, 
New Haven, Connecticut. F. R. Hughes, 
P. G. Laurson. 


NEW MEMBERS 
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LEwIs, JOHN BARKLEY, Instructor of Elec- 
trical Engineering, University of Tennes- 
see, Knoxville, Tennessee. P. C. Crom- 
well, N. W. Daugherty. 

Lin, ANDREW Damon, Instructor of Me- 
chanical Engineering, Pratt Institute, 
Brooklyn, New York. A. W. Luce, K. E. 
Quier. 

Mappin, Rosert, Research Fellow, Metal- 
lurgy, Yale University, New Haven, Con- 
necticut. C. H. Mathewson, Arthur 
Phillips. 

MaA.Loney, Linus D., Instructor of English, 
Pratt Institute, Brooklyn, New York. A. 
W. Luce, K. E. Quier. 

Marcus, Leo, Instructor, Technical Insti- 
tute, Purdue University, Indianapolis, 
Indiana. J. N. Arnold, Maurice Graney. 

Marion, CeEcIL P., Instructor of Drawing, 
Mississippi State College, State College, 
Mississippi. H. P. Neal, H. Flinsch. 

MARBLE, HarotD Evans, Assistant Pro- 
fessor of Electrical Engineering, Clark- 
son College of Technology, Potsdam, New 
York. A. R. Powers, F. A. Record. 

MARTIN, DEAN WILLIAM, Instructor of 
Physics, Purdue University, Indianapolis, 
Indiana. J. N. Arnold, M. Graney. 

MatscH, LEANDER WLLIAM, Professor of 
Electrical Engineering, Illinois Institute 
of Technology, Chicago, Illinois. F. J. 
Vogel, E. T. B. Gross. 

McDonaLp, A. P., Assistant Professor of 
General Engineering, Purdue University, 
Lafayette, Indiana. J. N. Arnold, A. K. 
Branham. 

McKENzI£, OTIs DALTON, President of Aero 
Industries Technical Institute, Oakland, 
California. Walter L. Hughes, B. K. 
Thorogood. 

MERRILL, Lynn L., Professor of Mathemat- 
ies and Director of Graduate Study, 
Clarkson College, Potsdam, New York. 
F. M. Sebast, Charles Hecker. 

Mites, Marie A., ‘Instructor of English, 
Texas Technological College, Lubbock, 
Texas. O. V. Adams, O. A. St. Clair. 

MILLER, EpwarD HENRY, Instructor of Civil 
Engineering, Carnegie Institute of Tech- 
nology, Pittsburgh, Pennsylvania.. J. W. 
Graham, L. M. Laushey. 

Miner, H. Reap, Assistant Professor of 
General Engineering, Tennessee Poly- 
technic Institute, Cookeville, Tennessee. 
J. 8. Brown, J. M. Henderson. 





408 


MITTEN, LoRING GOODWIN, Instructor of In- 
dustrial Engineering, Ohio State Univer- 
sity, Columbus, Ohio. C. E. MacQuigg, 
P. N. Lehoezky. 

MonraD, CARL CoryDON, Professor and 
Head of Chemical Engineering, Carnegie 
Institute, Pittsburgh, Pennsylvania. W. 
N. Jones, John W. Graham. 

MoNnROE, LAWRENCE ScHRAM, Instructor of 
Engineering Drawing, University of 
Louisville, Louisville, Kentucky. H. H. 
Fenwick, M. G. Northrop. 

MoreGan, Rosert B., Associate Professor of 
Electrical Engineering, Pratt Institute, 
Brooklyn, New York. A. W. Luce, K. 
E. Quier. 

NADLER, GERALD, Instructor of Industrial 
Engineering, Purdue University, La- 
fayette, Indiana. M. E. Mundel, H. A. 
Bolz. 

Nores, Dovuauas GeEorGE, Instructor of 
Mechanical Engineering, Worcester Poly- 
technic Institute, Worcester, Massachu- 
setts. F. N. Webster, F. W. Roys. 

Novak, Lro CHARLES, Assistant Professor 
of Civil Engineering, University of Colo- 
rado, Boulder, Colorado. George Dob- 
bins, C. C. Klemme. 

NuGENT, EDWARD FRANcIs, Instructor of 
English, Purdue University, Indianapolis, 
Indiana. J. N. Arnold, A. K. Branham. 

Nunn, THomas R., Instructor of Engineer- 
ing, Purdue University, Lafayette, Indi- 
ana. M. Graney, A. K. Branham. 

OLER, CHARLES B., Assistant Professor of 
Electrical Engineering, U. 8. Naval Post- 
graduate School, Annapolis, Maryland. 
A. E. Vivell, C. V. O. Terwilliger. 

OLOWINSKI, EpwarpD J., Instructor of Me- 
chanical Engineering, University of Dela- 
ware, Newark, Delaware. J. I. Clower, 
W. F. Lindell. 

OsBoRN, JAMES OcTAvIUS, Assistant Pro- 
fessor of Chemical Engineering, State 
University of Iowa, Iowa City, Iowa. C. 
J. Posey, J. W. Howe. 

OsTERTAG, CHAS. W., Instructor of Engi- 
neering, Purdue University, Lafayette, 
Indiana. J. N. Arnold, M. Graney. 

PreiL, Epwin ARLO, Instructor of Engineer- 
ing Drawing, Fenn College, Cleveland, 
Ohio. M. B. Robinson, V. D. Hales. 

PicgForD, RoBerT LAMAR, Professor and 
Chairman of Chemical Engineering, Uni- 
versity of Delaware, Newark, Delaware. 

David L. Arm, James I. Clower. 


NEW MEMBERS 





PINCHES, MARY FRANCES, Supervising Li- 
brarian, Case Institute of Technology, 
Cleveland, Ohio. O. M. Stone, C. W. 
Coppersmith. 

Piper, Harry WILLIAM, Instructor of Civil 
Engineering, University of Maryland, 
College Park, Maryland. L. E. Otts, R. 
B. Allen. 

Porter, R. Cuay, Associate Professor of 
Mechanical Engineering, University of 
Michigan, Ann Arbor, Michigan. A 
Marin, F. N. Calhoon. 

Powers, MELVILLE WILLIAM, Director, Eve 
ning School of Science and Technology, 
Pratt Institute, Brooklyn, New York 
A. W. Luce, K. E. Quier. 

PRECKSHOT, GEORGE W., Assistant Professor 
of Chemical Engineering, University of 
Minnesota, Minneapolis, Minnesota. RB. 
Stephenson, N. H. Ceaglske. 

ReeD, F. Everett, Assistant Professor of 
Mechanical Engineering, Massachusetts 
Institute of Technology, Cambridge, 
Massachusetts. J. A. Hrones, J. E 
Arnold. 

Remp, GeorGe E., Assistant Professor of 
Mechanical Engineering, University of 
Florida, Gainesville, Florida. J. A. Dent, 
N. C. Ebaugh. 

Rietz, GEoRGE ARTHUR, Manager, Eduea 
eational Service Division, General Elec 
tric Co., Schenectady, New York. M. M 
Boring, E. S. Lee. 

RIPKEN, JOHN FREDERICK, Associate Pro 
fessor of Hydraulics, University of Mir 
nesota, Minneapolis, Minnesota. L. 6 
Straub, M. S. Kersten. 

ROBERTS, WILLIAM HENRY, Adm. Assistant, 
Indianapolis Center, Purdue University, 
Indianapolis, Indiana. J. N. Arnoli, 
Maurice Graney. 

RoBinson, FrANK J., Associate Professo 
of Ind. Engineering, Washington Univer 
sity, St. Louis, Missouri. H. Kuenzé, 
F. A. Bergen. 

RopRIGUEZ-ARIAS, JORGE H., Associate Pre 
fessor of Agricultural Engineering, Ui 
versity of Puerto Rico, Mayaguez, Puerti 
Rico. C. C. Mota, A. B. Bronwell. 

RouR, WILLIAM F., Instructor of Enginee 
ing Drawing, Woodward High Schodl 








Toledo, Ohio. J. B. Brandebury, E. 0 
Scott. 

Rour, WILLIAM G., Instructor of Mechat 
cal Engineering, University of Toleds, 
Toledo, Ohio. J. B. Brandebury, E. 0. 
Scott. 
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NEW MEMBERS 


ScHATZ, EDWARD RALPH, Instructor of Elec- 
trical Engineering, Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania. 
B. R. Teare, W. N. Jones. 

SCHINDLER, RICHARD Rupotr, Instructor of 
Civil Engineering, University of Santa 
Clara, Santa Clara, California. G. L. 
Sullivan, R. M. Hermes. 

SCHLOSSER, FRANCIS, Assistant Professor of 
Chemistry, Purdue University, Lafayette, 
Indiana. Maurice Graney, D. C. Metz. 

ScHOLL, LLOYD WILLIS, Assistant Professor 
of Architecture, Purdue University, La- 
fayette, Indiana. J. N. Arnold, Maurice 
Graney. 

Scott, GrorcE L., Director of Training, 
Gulf Oil Corporation, Pittsburgh, Penn- 
sylvania. G. D. Lobingier, J. C. Me- 
Keon. 

SHULMAN, HERMAN L., Assistant Professor 
of Chemical Engineering, Clarkson Col- 
lege, Potsdam, New York. Charles 
Hecker, J. H. Davis. 

SHuTTs, HERMAN ARTHUR, Chairman of 
Mathematics Department, Fairmont State 
College, Fairmont, West Virginia. C. 
H. Cather, D. T. Worrell. 

SigcEL, MarTIN J., Instructor of Mechani- 
eal Engineering, University of Dayton, 
Dayton, Ohio. A. J. Westbrock, A. J. 
Holian. 

SmirH, ALLEN N., Assistant Professor of 
Chemical Engineering, University of 
Louisville, Louisville, Kentucky. G. C. 
Williams, H. H. Fenwick. 

SmirH, Harry Tuomas, Instructor of Elec- 
trical Engineering, University of Louis- 
ville, Louisville, Kentucky. H. H. Fen- 
wick, M. G. Northrop. 

SuirH, Luoyp Witson, Instructor of Sur- 
veying, Purdue University, Indianapolis, 
Indiana. J. N. Arnold, A. K. Branham. 

SmiTH, Marion Jupson, Professor of Elec- 
trical Engineering, Texas Technological 
College, Lubbock, Texas. G. A. Whet- 
stone, C. V. Bullen. 

SmitH, Marion L., Instructor of Mechani- 
cal Engineering, Ohio State University, 
Columbus, Ohio. A. I. Brown, 8S. R. 
Beitler. 

SmiTH, RicHarp Epaar, Assistant Professor 
of Engineering and Head of Vanport Ex- 
tension Center, Portland, Oregon. 8S. H. 
Graf, E. C. Willey. 

SopeRBeRG, LAURENCE R., Instructor of Me- 
chanical Engineering, University of 
Wyoming, Laramie, Wyoming. H. P. 
Davis, E. J. Lindahl. 
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SPILHAUS, ATHELSTAN FREDERICK, Dean of 
Institute of Technology, University of 
Minnesota, Minneapolis, Minnesota. G. 
J. Schroepfer, B. J. Robertson. 

STAPLES, CARLTON WILDE, Instructor of 
Mechanical Engineering, Worcester Poly- 
technic Institute, Worcester, Massachu- 
setts. B. L. Wellman, J. H. Whenman. 

STEINHAUSER, ANTON LupwiG, Lecturer in 
Mechanical Engineering, College of the 
City of New York. S. J. Tracy, G. J. 
Bischof. 

Stone, WALKER G., Editor, Engineering 
Sciences, Educ. Dept., John Wiley & Sons, 
Ine., New York, New York. E. P. 
Hamilton, W. B. Wiley. 

SuMMERS, LOWELL Poingy, Instructor of 
Aeronautics, Utah State Agricultural Col- 
lege, Logan, Utah. J. Coulam, J. E. 
Christiansen. 

Susat, Epwarp C., District Representative, 
T.E.D., Purdue University, Lafayette, 
Indiana. J. N. Arnold, Maurice Graney. 

Suter, Anna K., Instructor of Mathematics, 
Purdue University, Lafayette, Indiana. 
J. N. Arnold, A. K. Branham. 

SwaLM, RALPH OEHRLE, Assistant Professor 
of Adm. Engineering, Syracuse Univer- 
sity, Syracuse, New York. James 8. 
Rising, Washington Platt. 

Swarm, H. Myron, Instructer of Electrical 
Engineering, University of Washington, 
Seattle, Washington. Elmer H. Smith, 
A. V. Eastman. 

SWEENEY, RoNALD JAMES, Assistant Pro- 
fessor of Mechanical Engineering, Le- 
high University, Bethlehem, Pennsylvania. 
J. B. Hartman, M. C. Stuart. 

THAYER, Horace RIcHMOND, Assistant Pro- 
fessor of Mechanics, Fenn College, Cleve- 
land, Ohio. S. M. Spears, Samuel Ward. 

THoMAS, WALTER E., Instructor of General 
Engineering, Purdue University, La- 
fayette, Indiana. Warren J. Luzadder, 
J. H. Porsch. 

Tuor, Eric, Assistant Professor of Engi- 
neering, University of Florida, Gaines- 
ville, Florida. C. C. Hill, N. C. Ebaugh. 

TILLITSON, EDwarD W., Associate Professor 
of Chemical Engineering, Wayne Univer- 
sity, Detroit, Michigan. J. D. Lindsay, 
A. R. Carr. 

Tooter, CHARLES E., Assistant Professor of 
Physics, Pratt Institute, Brooklyn, New 
York. E. P. Lambe, K. E. Quier. 
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VaLEY, VALENTIN ALEXANDER, Assistant 
Professor of Mechanics, U.S.A.F. Insti- 
tute of Technology, Wright-Patterson 
AF Base, Dayton, Ohio. Ezra Kotcher, 
Gunther Graetzer. 


Van Nice, Rosert I., Instructor of Electri- . 


cal Engineering, Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania. 
D. W. Ver Planck, B. R. Teare. 

Vorta, FERDINAND, Assistant Professor of 
Chemical Engineering, Rhode Island State 
College, Kingston, Rhode Island. L. 8. 
Crawford, H. E. Graves. 

VREELAND, ROBERT Pav, Assistant Pro- 
fessor of Civil Engineering, Yale Univer- 
sity, New Haven, Connecticut. J. -N. 
Eckle, C. T. Bishop. 

Warttson, Robert K., Associate Professor 
of Mechanical Engineering, North Da- 
kota Agricultural College, Fargo, North 
Dakota. A. W. Anderson, R. M. Dolve. 

WEBB, GEORGE NEWTON, Instructor of Elec- 
trical Engineering, University of Toledo, 
Toledo, Ohio. E. O. Scott, Walter F. 
Brown. 

Weser, JAMES HAROLD, Instructor of Chem- 
ical Engineering, University of Nebraska, 
Lincoln, Nebraska. H. T. Bates, R. M. 
Green. 

Wick, Rospert SENTERS, Instructor of Me- 
chanical Engineering, Syracuse Univer- 
sity, Syracuse, New York. J. 8S. Rising, 
J. A. King. 


NEW MEMBERS 





WILKES, JOSEPH W., Instructor of Mechani- 
cal Engineering, Southern Methodist Uni- 
versity, Dallas, Texas. C. H. Shumaker, 
Ray M. Matson. 

WILLIAMS, CHARLES W., Coordinator of Re- 
search, Case Institute of Technology, 
Shaker Heights, Ohio. O. M. Stone, EF. 
W. Oberzil. 

WILLIAMS, CLINTON Ear, Associate Pro- 
fessor of Civil Engineering, Union Col. 
lege, Schenectady, New York. H. 4, 
Hawley, W. C. Taylor. 

WituiaMson, RoBert Crozier, Professor of 
Physics, University of Florida, Gaines. 
ville, Florida. J. S. Johnson, R. A 
Morgan. 

Winsor, ArTHUR NELSON, Assistant Pro- 
fessor of Civil Engineering, University of 
Florida, Gainesville, Florida. J. W, 
Wilson, H. J. Hansen. 

Yoper, WarREN, Instructor of Civil Engi- 
neering, University of Washington, 
Seattle, Washington. E. R. Wilcox, Al 
bert O. Jarvi. 

Youna, Rosert Lyte, Instructor of Me 
chanical Engineering, Northwestern Uni- 
versity, Evanston, Illinois. D. R. Diggs, 
J. F. Bailey. 


454 new members this year (1-20-49) 





theme for the year 





PARTNERSHIP WITH INDUSTRY 
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Engineering Know-How for the World 





By 8. 8. STEINBERG 


Vice President of the Society and President, ECAC ; 
Dean, College of Engineering, University of Maryland 


The portion of President Truman’s re- 
cent Inaugural Address of greatest inter- 
est and implication to engineers and engi- 
neering educators is that known as 
Paragraph Four, which deals with the 
“bold new program for making the bene- 
fits of our scientific advances and indus- 
trial progress available for the improve- 
ment and growth of under-developed 
areas.” This the President proposes to 
do, first, by making “available to peace- 
loving people the benefits of our store of 
technical knowledge in order to help them 
realize their aspiration for a better life”; 
and second, by fostering “capital invest- 
ment in areas needing development.” 

The part of this program dealing with 
technological help or know-how is not 
new. In the past, our country has sent 
many technical advisors abroad or brought 
large numbers of foreigners here for 
technical training. Some government 
departments, such as State, Commerce, 
Agriculture and Interior, have done 
splendid work in this field. The Institute 
of Inter-American Affairs has been par- 
ticularly active, and has made significant 
contributions by its work in_ public 
health, agricultural development, and 
teaching, in cooperation with the many 
Latin American republics. In view of 
the immense resources which still lie 
dormant in Latin America, this part of 
the world should be a fruitful field for 
the President’s new plan. 

Looking into the future, it may be that 
supplying this technical knowledge will 
require training in engineering colleges 
fully as broad in the technical fields as 
now, but probably with a somewhat 
broader basis in the humanistic-social 
field, aiming toward living and working 
in foreign areas. 

Insofar as the exchange of technological 
information with Latin America is con- 
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cerned, it so happens that part of the 
President’s plan can be put into almost 
immediate effect at the forthcoming First 
Pan American Engineering Congress to 
be held in Rio de Janeiro, Brazil, between 
July 15 and 24 of this year. This gather- 
ing of engineers and educators from all 
countries of the western hemisphere, is 
being sponsored by the Federation of 
South American Engineering Associa- 
tions; and in this country, by the Engi- 
neers Joint Council, composed of the 
representatives of our principal national 
engineering societies, whose Committee on 
International Relations has taken a very 
active part in planning for the Congress 
and in arranging for United States par- 
ticipation. 

The invitation to the Pan American 
Engineering Congress states that engi- 
neering in the Americas calls “for the 
joint study of the great problems which 
confront it—problems which relate to the 
general welfare and to peace among na- 
tions—and for the achievement of per- 
sonal contact and direct links among the 
engineers of the American community, 
for which nothing can substitute.” The 
Agenda have been made broad to facili- 
tate the presentation of papers and the 
objective examination of varied technical 
subjects. The Agenda are comprehen- 
sive in scope and deal with all phases of 
Transportation, Communication, Con- 
struction, Mining, and Edueation. The 
aim has been to include all those items 
for discussion which might constitute a 
direct contribution to the progress and 
development of the American continent. 

It may well be that the emphasis by the 
President on technological assistance and 
capital investments in those areas of the 
world that need it, may turn out to be one 
of the most significant of our country’s 
undertakings in the foreign field. 





Teacher Qualifications and Development” 


By THOMAS K. SHERWOOD 


Dean of Engineering, Massachusetts Institute of Technology, Cambridge, Mass. 


It is not very difficult to prepare a list 
of qualities which one might claim a man 
must possess if he is to be an inspiring 
and effective teacher. Such an approach 
is not practical, however, since most good 
teachers would be found to have only a 
few of the qualities listed. Most of us 
have known at least two excellent teach- 
ers, and it might seem helpful to describe 
the characteristics of such people. The 
two best teachers I know, however, are 
entirely different in their personal traits 
and in their teaching methods. That the 
subject is a difficult one is suggested by 
the fact that the voluminous writings on 
the subject of teaching contain little of 
lasting value and specific application. 

To be helpful, any discussion of 
teacher qualifications must be highly 
realistic. The number of good teachers 
needed is so large, and the competition 
from business and the other professions 
so keen, that only wishful thinking would 
suggest that all college teachers can be 
drawn from the country’s one per cent 
most competent persons. College salar- 
ies are notoriously low, and though teach- 
ing attracts many from better-paid jobs 
elsewhere, there are still some on college 
staffs who could earn no more in business 
or industry. The recent A.S.E.E. sur- 
vey places median salaries of teachers in 
engineering schools at roughly the top of 
the lowest quarter of salaries paid all 
engineers. Though teaching does not 
compete with industry on the basis of 
financial returns to the individual, it is 


* Presented at the Chemical Engineering 
Summer School. Sponsored by the Chemi- 


eal Engineering Division, A.S.E.E., Univer- 
sity of Wisconsin, August, 1948. 
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quite remarkable how many top-flight 
engineers are to be found on college fae- 
ulties. 


Functions of the Teacher 


Teacher qualifications must be dis 
cussed in the relation to the nature of the 
teacher’s function. Engineering educa- 
tion may be considered to be a distinctive 
variety of general education, and its 
principal objectives are common to other 
educational programs. We seek to de 
velop in students a sense of values, the 
power of analytical thinking, an under- 
standing of people, a willingness to a¢- 
cept responsibilities of a citizen in a 
democracy, resourcefulness, and an in- 
tellectual curiosity, as well as professional 
skill in one branch of engineering. This 
is an ambitious program, made to seel 
all the more difficult when we look for 
the teachers who must have these quali 
ties themselves if they are to develop 
them in students. 

Before proceeding to discuss speeifit 
teacher qualifications it is worth consid 
ering briefly the general trend of engi 
neering education. Prior to World War 
I, there developed in this country a sys 
tem of training engineers for empiried 
engineering practice. Hydraulic formt 
las, for example, were empirical formt- 
las, and hydraulic engineers were It 
sourceful handbook engineers. Betweet 
the two wars, the possibilities of thee 
retical analysis were developed rapidly, 
and empiricism gave way. Today, We 
are eriticized by some who say we lM 
longer train engineers—that our gradv- 
ates know only ealeulus and applied 
physies. 
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The third era in the development of 
engineering education now seems to be 
taking shape. It is based on the recog- 
nition that engineers must be able to 
handle people, and that something can 
and should be done in college to develop 
this ability. This trend has its origins in 
many things, such as, the rapidly in- 
creasing importance of science and tech- 
nology in everyday life, the growing 
number of engineers who attain executive 
positions, the sharply accented problems 
of labor and industrial relations, and the 
increasing reliance of industrial technol- 
ogy on teams rather than lone technical 
employees. The engineering teacher 
must be considered in relation to this 
trend, for it is with us in spite of the 
growing necessity of still more technical 
training for the specialist and the result- 
ing competition of humanistic and techni- 


_eal subjects for places in the curriculum. 


Financial Restrictions 


Finally, it is necessary to consider 
teacher qualifications in the light of cer- 
tain restrictions on teaching techniques 
imposed on most schools by finances. 
We cannot afford one teacher for each 
two or three students, and most teaching 
will continue to be done in large lectures 
and in recitation groups of fifteen to 
forty students. Most teachers find it 
necessary to acclimate themselves to these 
conditions. 

Facing the realities of the situation, it 
is still possible to draw up a long list of 
teacher qualifications or virtues, any one 
or two of which might reasonably be ob- 
tainable in the type of man we ean in- 
terest. Though we would look a long 
time to find a man with all of the quali- 
ties on the list, it is not necessary that 
we find him, for many of the qualifica- 
tions listed, though essential to the com- 
posite staff of a department, are not 
essential in each and every staff member. 
To be specific, it is not absolutely neces- 
sary that each professor of chemical 
engineering have had experience in in- 
dustry, though a departmental staff made 
up entirely of men without any indus- 


TEACHER QUALIFICATIONS AND DEVELOPMENT 
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trial experience cannot be effective in 
training engineers. Similarly, a strong 
department may include valuable men 
who do no research, though the teaching 
in a department in which no publishable 
research is done may be expected to de- 
generate rapidly. 


Teaching Staff Activities 


In this connection, it may be of -interest 
to quote the list of activities of staff 
members which M.I.T. considers essential 
to its overall program. This is given in 
a booklet distributed for the guidance of 
staff members. The list is as follows: 


(1) Teaching the students of the Insti- 
tute in formal classes and laborator- 
ies, and in informal groups and con- 
ferences. 

Preparation for such teaching. 
Study for the purpose of keeping 
abreast of the profession, and for 
improving teaching skill. 
Administrative and committee work 
in the Institute, and professional 
service to the Institute on its in- 
ternal problems. 

The writing of professional papers 
and other serious contributions. 
The writing of texts which are 
written principally for their value 
to the profession or to teaching 
technique. 

Activities in professional societies, 
of such nature as to advance the 
profession. 

Consultation with colleagues for the 
purpose of advising them in their 
problems, especially counsel to 
younger staff members. 

Services to sister educational insti- 
tutions and to institutions privately 
maintained for the publie benefit. 
Representation of the Institute be- 
fore the public in lectures arid in 
similar ways. 

Supplying counsel and guidance to 
students in worth-while extra-cur- 
ricular activities. 


~ 
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(12) Research of all forms earried on to 
advance knowledge, or improve an 
art, and thus of immediate or ulti- 
mate public benefit. 


(13) Consulting service to and research 


for government and industry, when - 


such service enhances the profes- 
sional stature of the staff member 
and the prestige of the institution, 
vitalizes teaching, and may provide 
helpful contacts for the student. 


That the individual staff member is not 
expected to engage in all of these pur- 
suits is suggested by the next paragraph 
in the booklet, which states that he will 
also be assumed to have time for activi- 
ties which are essentially recreational! 

If we are realistic, therefore, we shall 
not expect each teacher to be a paragon, 
but we will expect the departmental staff 
as a whole to have a wide variety of 
qualifications. With this thought in 
mind, it is proposed to consider first those 
qualities which all engineering teachers 
must have, and second, those which one 
or more members of the department 
should display if the teaching objectives 
are to be attained. By analogy, the engi- 
neering curricula have a “common core” 
of general education and. basic science, 
with professional specialties lending 
strength to the educational program of 
the engineering school as a whole. 


Minimum Qualifications of Individual 
Teachers 


Intellectual capacity would appear to 
be the first essential quality in a teacher 
of engineering, or of any other branch 
of higher education. Not only does the 
professional subject matter require in- 
tellectual power, but the art of effective 
teaching involves abstract ideas not com- 
prehensible to the  slow-witted. No 
amount of conscientious work and study 
on the part of the teacher can offset an 
inherent intellectual weakness. Perhaps 
this point is completely obvious in dis- 
cussing higher education. 

The second essential is that the teacher 
be deeply interested in students. Unless 
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he is, the student-teacher relationship will 
be little better than in a correspondence 
school. The first interest of every staff 
member should be in teaching students; 
the good teacher gets a great satisfaction 
in watching young minds and personali- 
ties develop, and in his ability to influ 
ence and stimulate their growth. A 
professorship is not a post for an empire- 
builder in sponsored research or for any- 
one else who is not a teacher at heart. 
It is my belief that faculties should not 
include the grade “research professor,” 
because I feel their appointment and 
favored treatment to be poor educational 
psychology. 

The third essential is that the teacher 
have wide interests outside his profes. 
sional field. This has always been true, 
but is emphasized by the current trend 
in engineering education as described in 
an earlier section. The teacher must have 
a sense of values if he is to impart one 
to his students. The teacher with a 
narrow specialty and no other interests 
in life should be insulated from under- 
graduates. I know one professor who 
says he doesn’t read the papers because 
they just confuse him, and I know sev- 
eral whose general reading is confined to 
the Saturday. Evening Post. Engineer- 
ing students are showing real signs of 
unhappiness because they are not getting 
enough in the way of a general education. 
We may expect that still more profes 
sional subjects will be replaced by Hu 
manities in the four-year curriculum, but 
the really effective way to give engineers 
an education in the true sense is to pro 
vide them with teachers who are them 
selves broadly educated. 

Fourth, I would suggest a group df 
personal traits such as enthusiasm, it 
tegrity, fairness, and sympathy, whieb 
are perhaps obvious essentials in good 
teachers. One of these is loyalty to the 
department and the school. It is cot 
venient to the administration that the 
professor be loyal to the school, but it 8 
also essential to good teaching. Two # 
three of the country’s best-known chem 
eal engineering departments have staf 
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loyalty developed to a degree that is in- 
terpreted by others as conceit. Any 
graduate of their department is consid- 
ered by the staff to be better than gradu- 
ates of other schools, and is strongly 
backed throughout his professional ¢a- 
reer. This is good provided it does not 
become insular smugness. 

A fifth requirement is mechanical com- 
petence in the sense of being articulate 
and tending to business. The absent- 
minded professor is sometimes funny, 
but the trait is not to be encouraged. 
Some potentially first-rate teachers lose 
a great deal of their effectiveness because 
they are unbusinesslike in keeping ap- 
pointments, supervising theses, handling 
assignments, and, most important, in 
preparation for lectures and recitations. 
Even the best man does a poor job when 
he improvises in class. That this is one 
of the minimum requirements is obvious 
since being businesslike is not a sufficient 
qualification for teaching. 

The sixth and final minimum require- 
ment in a good teacher is a knowledge of 
the subject he is teaching. This need 
not be expert knowledge—occasionally 
excellent teaching of graduate students 
is done by young teachers who are only 
one jump ahead of the class. Deficiencies 
of young teachers are usually due to lack 
of breadth and perspective rather than 
to poor knowledge of the subject taught. 
How the teacher gets his professional 
knowledge is not important, and I regret 
to note the increasing demand that teach- 
ers have doctors’ degrees. The degree 
held by the teacher is basically irrelevant 
to good teaching and the Ph.D. require- 
ment limits unnecessarily the selection of 
teachers, especially from qualified people 
in industry. 

Knowledge of his subject means some- 
thing different in referring to a teacher 
than for an engineer in industry. It in- 
volves a degree of scholarship and an 
analytical treatment of the subject not 
always required of the practicing engi- 
neer. This does not mean that the teacher 
should know the theory but not the prac- 
tiee—merely that the good teacher insists 
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on understanding as well as knowing his 
subject and so is able to develop intellec- 
tual curiosity in his students. 


Qualifications of the Departmental Staff 
as a Group 


The several teacher qualifications which 
have been discussed are suggested as be- 
ing essential to each and every member of 
a departmental staff The department 
will not be distinguished and in some re- 
spects hardly adequate, however, unless 
one or more members have certain other 
important qualities. Good teaching of 
chemical engineering is only possible in 
an atmosphere of discovery. In labora- 
tory and classroom the student must be 
brought in contact with creative profes- 
sional activities and with the people di- 
rectly engaged in such work. Sponsored 
research is helpful only in so far as the 
students have real contact with it. Al- 
though desirable, it is not essential to a 
strong department that each staff member 
be engaged in research, but it is essential 
that there be sufficient research activity 
to give character to the teaching pro- 
gram. 

Because of the nature of the profes- 
sion, teachers of chemical engineering 
must have continuing industrial contacts. 
This is not necessary for each teacher, but 
the departmental staff as a whole must 
maintain close ties with industry through 
consulting, sponsored research, or sum- 
mer employment. Bringing in men from 
industry as lecturers does not fill the 
need, since the students must know that 
the regular staff is respected by industry 
and that some of their professors have re- 
sponsible industrial connections. Perhaps 
the most satisfactory situation is where 
several staff members do a limited amount 
of responsible consulting work. Such 
activity stimulates the staff and invigo- 
rates the teaching. It can be done with- 
out affecting the proper discharge of 
regular duties of the staff, which must 
retain its first loyalty to the school. In 
my opinion, a professor who has never 
had a full-time job in industry, but who 
so develops as to be in demand for indus- 
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trial consulting work, is usually a more 
effective teacher than one who has held 
an industrial position for several years 
but who retains no industrial contacts in 
later years as a teacher. 


At the risk of being obvious, I would - 


suggest that most of the staff in chemical 
engineering should be engineers. Not 
only should they be interested in applying 
seience, but in economic applications. 
There are relatively few places on chemi- 
eal engineering staffs for those whose 
philosophy is that of pure science, even 
though they may have been formally 
trained as chemical engineers. 

The strong department will have at 
least one member possessing the qualities 
of dynamic leadership which give im- 
petus to the group effort. Such a man, 
presumably as head of the department, 
will set the tone and develop the spirit 
which characterize the group. The pres- 
ence or absence of only one such man can 
mean the difference between a dGistin- 
guished and a merely adequate depart- 
ment. 

Lastly, it is important that the staff be 
diversified as to training and fields of 
interest. Some schools have gained repu- 
tations for their work in special fields, as 
in heat transfer or distillation, and at- 
tract graduate students interested in these 
subjects. For the students’ best interest, 
however, the staff should have varied 
backgrounds and interests. Although the 
dangers of an ingrown staff are well rec- 
ognized, it is important to avoid having 
too many people of similar qualities, 
whether they come from a single school 
or from several. 


Teacher Development and Evaluation 


I have dwelt at length on the subject of 
teacher qualifications, because it is easy 
to discuss qualities one would like people 
to have. Teacher development is a much 
more difficult subject. The best teachers 


may be born with most of their best quali- 
ties, but they need the right kind of en- 
couragement to develop these qualities to 
the utmost. 
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It is perhaps easier to ensure the pro- 
fessional development of the young in- 
structor than to develop his abilities as a 
teacher. His association with older men 
engaged in intellectual pursuits is often 
sufficient encouragement to mature in a 
professional sense. Most colleges will 
pay the instructors way to at least one 
professional society meeting each year, 
and he is encouraged to attend local pro- 
fessional and student society meetings. 
In connection with teaching and research, 
he reads the current journals. Usually 
he is given encouragement to carry on and 
publish research, often in connection 
with student theses. He may be lucky 
enough to have a superior who is inter- 
ested in bringing him along, and who will 
feed him ideas and advertise his accom- 
plishments. If he has ambition and 
drive, the young instructor will find the 
opportunities for professional develop- 
ment greater than are available to young 
men of the same age in industry. That 
this is so is evidenced by the many who 
use a brief teaching experience as 4 
springboard to industrial jobs—better 
jobs than they would have had after the 
same period in industry. 

Development of the young instructor 
as a teacher is much more difficult, and 
there is no proven formula. The inspi- 
ration of other good teachers is often 
most important, but is certainly not 
enough. Visitation of a colleague’ 


classes is not common, and is often not | 


encouraged by the colleague, so that class 
room contact with other teachers usually 
dates back to the instructor’s days as 4 
student. As a teacher he is on his ow 
and may continue as a mediocre teacher 
so long as he is not so bad that the str 
dents complain loudly. What he needs 
most is to be reminded frequently of the 
necessity of continuing concentration o 
the problem of how to be most effective 
in the classroom. 

There are several ways of helping this 
situation One is for the Administration 
to see to it that good teachers are pre 
moted and that promotions are not 1 
stricted to those who publish. Another 
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is for the department head to develop 
departmental interest in the problem and 
a spirit such that visitation and friendly 
criticism of each others’ classes are wel- 
ecomed by staff members. Another is the 
arrangement of regular departmental 
meetings at which teaching techniques 
are discussed. Visiting professors of 
education can be helpful at such sessions, 
but the principal value is the frequent 
reminder to the instructor that the de- 
partment thinks teaching important and 
that the teaching art is a difficult one 
requiring the instructors’ best thought. 
Most teachers have blind spots as to their 
own faults in the classroom, and need 
guidance whether they know it or not. 
Engineering teachers need not have de- 
grees in education, but they need to work 
continuously to overcome the lack of 
such training. 

At M.I.T. and at some other schools 
the student honor society, Tau Beta Pi, 
has initiated a comprehensive evaluation 
of individual instructors. This is not a 
popularity contest, but a serious objec- 
tive study based on reports of students 
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who check off items on printed forms. 
The summarized results are handed to 
each individual instructor, but do not go 
to the Administration. The idea is wel- 
comed by the staff and the results prove 
quite illuminating in many cases. Some 
are surprised to learn that the students 
well know when the instructor habitually 
fails to prepare for his classes. Such a 
study is valuable not because the stu- 
dents suggest how the instructor may im- 
prove as a teacher, but because the in- 
structor is intelligent and usually willing 
to do something about it if the existence 
and importance of problems of teaching 
techniques are called to his attention. 

No man is born a good college teacher. 
Good teachers can be better teachers if 
they take the problems of pedagogy seri- 
ously. Support of good teaching by the 
Administration, examples set by leading 
professors who evidence their real interest 
in teaching, and active and continuing 
study of teaching techniques by all staff 
members, both young and old, form the 
basis for effective teacher development 
in a college department. 


College Notes 


Col. Thomas H. Evans, Director of the 
School of Civil Engineering at Georgia 
Institute of Technology, has resigned 
effective in June to accept the position 
as Dean of Engineering at Colorado A. 
and M. College. 

At present he is President of the 
Georgia Section, ASCE, and a member 
of the ECPD accrediting committee on 
engineering schools for the Southeastern 
Region. 

Col. Evans came to Georgia Tech after 
four years of Army service in World War 
II. Prior to the war he was Associate 
Professor of Civil Engineering at the 
University of Virginia. He is a gradu- 
ate of California Tech and also holds an 
MSCE from there. After graduation he 


went to the Yale Engineering School as 
an Instructor. Additional graduate work 
beyond the M.S. has been done at Car- 
negie Tech and the University of Michi- 
gan in Civil Engineering and Mechanies. 


Fred Jonker, a Dutch engineer spe- 
cializing in problems of jet engines and 
a veteran of the anti-Nazi underground 
in The Netherlands, has joined the Uni- 
versity of Delaware’s Department of 
Chemical Engineering as an assistant re- 
search professor. Jonker, according to 
Dr. Robert L. Pigford, chairman of the 
department, will work with Dr. Kurt 
Wohl in combustion research related to 
jet propulsion. 



































On Pussyfooting 


By THOMAS J. ‘MacKAVANAGH 


Professor of Electrical Engineering, Catholic University of America 


There was a blinding flash in the desert, 
and then exultation. Sober reflection on 
the consequences of that flash led Dr. Ed- 
mund Sinnott,* in his Centennial Ad- 
dress at the Sheffield Scientific School, to 
say: “Man’s control over the forces of the 
material world have grown to be far 
greater than his mastery of himself. No 
mere advance in intellectual power, no 
economic system can save us now.” 

Dr. Sinnott does not say that nothing 
can save us. He does not close the door. 
On the contrary, over the protest of 
squeaking hinges he opens the door wide 
when he is heard to say: “Logie and rea- 
son are no monopoly of science, nor is 
creative intuition limited to practitioners 
of the arts. I urge the recognition of 
this over avenue to truth. Around it 
have grown up the great tradition of the 
arts, the humanities and religions, the 
ideals of freedom and of good will and 
of the worth of man.” 

Dr. Sinnott seems to be telling the 
scientists that, in modern society, they 
have a very sick patient on their hands. 
He has been vigorously fed with ma- 
terial to make him a giant in strength, 
but his diet seems to have grievously af- 
fected his eyesight. He is another Sam- 
son who may shake the pillars of society 
in a blind fury and engulf the scientists 
in the ruins. 

Some contend that if the scientists take 
the patient in hand he will be in good 
hands. Day by day they will find out 
more and more about what is the matter 
with him; new medicinal preparations, 
bewildering in number, are being tested 


* American Scientist, Vol. 36, Number 1, 
pages 127-138. 
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in the clinics, and they may well hope 
that the day will come when they will 
write a prescription, and perhaps find an 
apothecary to compound it. However, 
Dr. Sinnott seems to fear that the patient 
will be in the books as another civiliza- 
tion that has exploded and perished in 
far less time than it will take to make a 
good diagnosis. While there is yet time 
he would eall in the integrators who have 
been somewhat ignored by the splitters. 
When Dr. Sinnott says that no mere 
advance in intellectual power, no eco- 
nomic system can save us now, we find 
our thoughts turning to that apprehen- 
sive group who fled from Jerusalem only 
to find that they were being pursued by 
the intellectual Saul aided by those who 
wore the uniforms of the masters of the 
material world. Some two thousand 
years later Dr. Sinnott may be repeating 
what was being said by the members of 
that apprehensive group. It is recorded 
that they, and Saul, were saved by 4 
blinding flash on the road to Damascus. 


Impending Barbarism 


Statesmen of today have repeatedly 
warned us that if the Black Fury flashes 
over the world our civilization will give 
way to barbarism. Barbarism gave way 
to civilization under the blinding light of 
that other flash. It illuminated that 
other avenue to truth that Dr. Sinnott 
speaks of. 

On page 16 of the September, 1948, 
issue of the JoURNAL OF ENGINEERING 
Epucation, we find: “Words seem to be 
lacking to define the exact need we would 
fill—for we must not call it religion—# 
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let us say an unpledged allegiance to 
honor which Webster defines. .. .” 

We shrink from the painful sting of 
the thistle if we do not know that the 
thistle is ours for the pulling if we but 
grasp it firmly. 

The poet of the Land of the Thistle, 
Robert Burns, in his “Epistle to a Young 
Friend,” said: 


When ranting round in pleasure’s ring 
Religion may be blinded: 

Or if she gie a random sting, 

It may be little minded; 

But when on life we’re tempest driven 

A conscience but a canker— 

A correspondence fix’d wi’ Heaven 

Is sure a noble anchor. 


In the article just referred to, Dean 
MacQuigg said: “Mere fluff dished up as 
‘broadening’ will not long hold the at- 
tention of our students, nor does it de- 
serve to do so.” If mere fluff is dished 
up in a course under the humanities label 
we have a clear case of mis-labelling. 

It is probably quite correct to take it 
for granted that most of our students 
have had parents who tried to “raise” 
their sons and daughters, for, quite gen- 
erally, in good homes emphasis is placed 
on “good raising.” Such good parents 
are altogether too humble to assert that 
they can educate a man to be master of 
himself, for, to them, the term Education 
has been copyrighted by the schoolmen. 


The Sting of Conscience 


These good parents considered religious 
instruetion as most essential while quite 
unaware that it must not be mentioned on 
the college campus because it is so very 
divisive. 

Some people find humility, liberality, 
chastity, temperance and diligence in 
others very annoying, and certainly very 
divisive, because those who want the fruit 
of the Spirit are, in the very nature of 
things, opposed to those who came from 
nowhere, going nowhere, and consulting 
quacks to get rid of even the random sting 
of conscience. Lambs still muddy the 
water of the wolf. 


I am pulling for the humanities to give 
our students something they will digest, 
and not as a thin coat of veneer,—some- 
thing that will stick to their ribs. How- 
ever, I am not expecting the impossible 
of the humanities, and I do not expect 
Webster to fill the need for a square meal. 
They simply cannot meet the need so 
keenly felt. They cannot meet the need 
so well defined by Burns. 

We should keep Burns in mind when 
Dr. Sinnott throws down the challenge to 
the universities in: “If we train his mind 
to master the material things without at 
the same time enlarging his spirit so that 
he may appreciate the value of the im- 
material ones and thus become master of 
himself, he is but half a man. The great- 
est peril now is not from lack of educa- 
tion but from one-sided, partly educated 
men. Only whole men ean save the world 
today and to train them well is the im- 
perative task of every university.” 


Response to Challenges 


Challenges from outside the campus to 
those on the campus are usually of the 
“You fellows had better do something 
about this” variety. If we attempted to 
meet all of the challenges we would build 
a reasonable facsimile of the Tower of 
Babel. A challenge is usually met by 
new courses of instruction, by putting a 
new face on old courses, or by dropping 
some courses that seem to be out of date. 

The challenge of Dr. Sinnott is from 
one of ourselves, but he considers himself 
as merely the carrier of the challenge of 
society that is comprehensive enough to 
include ourselves. 

He does not prescribe the courses of in- 
struction. He is not asking for new 
courses of instruction, and he puts it 
squarely up to ourselves to go over the 
list of courses we have squeezed out to 
make room for things with a new flavor, 
and of the courses we dropped because 
they called for our checking our imma- 
terial things here to determine what 
would be most useful to us here while also 
being useful to us when the bells tolled for 
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us. Such courses were thought of by 
some as encouraging us to impede our 
progress in loading ourselves with things 
we could not take with us because we were 
not going anywhere, and, of course, as 


positively divisive because they divided - 


us into the ranks of those who echoed 
“You cannot take it with you” and of 
those who thought they were going some- 
where and did not want to go empty- 
handed. 


A Bold Approach Needed 


We have managed to outlive the coon- 


skin coat and the campus comics. They 
were only warts, even though some 


thought of them as having been put on 
with a branding iron. We can also out- 
live the pinks and reds and the near 
relatives of both of them if we grasp the 
thistle as manfully as Burns did, and give 
due place to the consequences of that en- 
lightening flash on the road to Damascus. 

As campus men who can meet every- 
thing with a course of instruction, we 
should feel very favorably disposed to- 
ward the Saul who said: “Lord, what wilt 
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Thou have me to do,” and who promptly 
took instruction to graduate as Paul. 

We must not go on pussyfooting with 
only the humanities. If we would walk 
in the noonday sun of that other flash 
along the other avenue of truth Dr. Sin- 
nott speaks of, we would not do otherwise 
than give full recognition to the religions 
which have given us our ideals of free- 
dom, of peace to men of goodwill, and of 
the worth of man. 

What Burns said was said better by 
Paul in prose. Paul was a campus man; 
he was instructed; he instructed. Paul 
met the imperative need of his day, and 
he has been meeting the imperative needs 
of other days blacker than our own day. 

If we would meet the imperative need 
that Dr. Sinnott now brings to our at- 
tention, if we would meet the challenge 
of our times, it would seem the part of 
wisdom for us to turn to the instructor 
who has accomplished so much on the 
positive side of things. And, perhaps, 
we shall be logical enough in our think- 
ing to ask: Who instructed Paul?; and 
courageous enough to seek a firm grasp of 
the thistle. 


Divisions 


A meeting of the Technical Institute 
Division committee was held during the 
Christmas vacation at Milwaukee at 
Franklin Technical Institute. 

A eommitttee on by-laws for the di- 
vision was appointed. It was composed 


of H. P. Adams, H. P. Rodes and K. L. 
Burroughs. A committee to develop a na- 
tional award to be made in the technical 
institute area was appointed, composed 


of: H. P. Rodes, C. S, Jones and L. V. 


Johnson. A committee was also ap 
pointed to study the problem of educa- 
tional credentials which would receive na 
tional recognition in somewhat the same 
manner as has the bachelor’s degree be- 
come recognized. This committee is com 
posed of K. L. Holderman and H. B 
Knudsen. A program committee was. ap 
pointed for the Troy meeting composed 
of K. O. Werwath, C. W. Beese and N.B& 
Rimboi. 
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Physics Departments and Engineering Physics 
Curricula* 


By CLARENCE E. BENNETT 
Head, Department of Physics, University of Maine 


Engineering Physics is a relatively new New developments require a_ better 4 
curriculum in the engineering education understanding of old principles than was q 
field, but the time may not be too far dis- formerly necessary. On the other hand, . 4 
tant when this curriculum should be con- there is still so much demand for spe- 
sidered for accrediting as has been the  cialized training in the traditional fields g 
case with the more traditional ones. If of engineering that no time seems to be if 
we must examine the case for Physics available in these other fields to devote to q 
with this in view, let us first consider the additional physics. The result is that a q 
background of the situation, for engineer- new type of curriculum has been found 4 
ing physics is not exactly like traditional necessary for certain students. i 
engineering curricula. This fact seems to have been discovered q 

The question of engineering accredita- independently by many people. Last a 
tion in Physics has come up at least once year at the Northeast Section meeting at ‘ 
before. In either 1935 or 1936, at the Amherst we were told about the recent 
annual meeting of S.P.E.E., the question Cornell interpretation of this need in a 
was raised as to whether or not Physics paper delivered by Professor L. P. Smith, ql 
should apply to the Engineers Council for head of the physies department at Cor- 
Professional Development to be accred- nell University. In this same meeting 
ited. At that time when Physics had Professor Hunt gave a description of the 


much influence, the group was told that lem. These are but two of the schools 
E.C.P.D. did not consider Physics to be which have embarked upon engineering 
strictly engineering and, therefore, not physics under one name or another. 
eligible for consideration. The group 

acquiesced to this view and nothing more History of Engineering Physics 


was done about it. As early as 1924, at the University of 
Since that time, however, much has Qkjahoma, under the direction of Dr. H. 
happened. A movement called engineer- |, Dodge, now President of Norwich 
ing physics has spread over the entire [piversity, a curriculum in engineering 
country. Today it is recognized in many physies was started with a slant toward 
schools. This is partly an outgrowth of geophysics. And a few years later at 
the war. It is also partly due to an in- Lehigh University, under Professor C. E. 
creasing importance of new applications Bidwell, a similar movement started. 
of physical science in industry, and the ginee 1940 we find that many institutions 
highly specialized aspect of the tradi- have instituted similar curricula. 
tional branches of engineering themselves. During these early years and even until 
*Presented at New England Section quite recently, physies was widely con- 
AS.E.E., October 16, 1948, Northeastern sidered to be exclusively academic, with 
University. no immediate interest in applications. 
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As radio and modern acoustics came 
along in the 1920’s new branches of engi- 
neering came into being. In the early 
1930’s it was becoming evident that al- 
though the new advances in engineering 


were being made possible in large part. 


by physicists, the physicists themselves 
were losing their identity. Industry felt 
them to be too “long haired,” and insisted 
that more practical people with engi- 
neering degrees be employed to develop 
the fundamental principles. The main 
outlet for physicists was the field of 
teaching, although a few commercial 
laboratories like the Bell Laboratories 
and the G. E. House of Magic were grow- 
ing rapidly. But even in organizations 
like the General Electric Company a 
sharp distinction was drawn between the 
research laboratory at Schenectady, which 
employed primarily physicists at the 
Ph.D. level, and the so-called “works” 
faboratory where people with fewer aca- 
demic degrees and more practical experi- 
ence were found. 

By 1936 the American Institute of 
Physies had taken cognizance of this 
situation. A conference was called in 
New York City to consider ways and 
means of developing what was called 
Applied Physies, and to find out how 
physicists at the Bachelor level might fit 
into industry. One outgrowth of this 
conference was a committee report recom- 
mending the creation of a new type of 
physics curriculum, slanted toward ap- 
plied physics rather than academic phys- 
ies. But even before this report came 
out a few schools were toying with the 
idea of a closer connection between Phys- 
ies and Engineering, recalling the suc- 
cess of the earlier experiments at Okla- 
homa and Lehigh. 

In the spring of 1938 the University 
of Maine undertook to develop a cur- 
riculum bringing physics and engineer- 
ing closer together, and found itself 
practically pioneering in this field. I 
shall presently attempt to deseribe in de- 
tail just what this curriculum has come to 
be, but wish first to continue this brief 
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historical sketch to bring the situation 
up-to-date. 
Efforts of Physics Division 

By 1944 the engineering physics move- 
ment had gained such importance through- 
out the country that S.P.E.E. (now 
A.S.E.E.) granted division status to the 
physics committee of that organization, 
thereby placing physics on a par with 
civil engineering, mechanical engineering, 
electrical engineering, ete., in the society, 
This was before the atomic bomb was 
announced and long before much of the 
work of the applied physicists in the war 
effort was made known. One of the first 
jobs tackled by this division was a sur 
vey of the status of engineering phys. 
ics in the various engineering schools. 
A committee under the chairmanship of 
the speaker sent questionnaires to the 
physies departments of the 175 engineer. 
ing schools holding institutional member- 
ship in §.P.E.E. to ascertain whether or 
not a curriculum in engineering physies 
existed or was contemplated. Some 12) 
replies came back. The report of the 
committee was published in the March 
1946 issue of JouRNAL OF ENGINEERING 
EDUCATION. 

The questionnaire read in part as fol 
lows: “The term Engineering Physies is 
used in this questionnaire to indicate a 
curriculum in applied physics in an engi 
neering atmosphere leading to a BJ 
degree whether or not it is administered 
in a college or school of engineering, 
Although it is felt by some that eventt- 
ally this designation may be limited to 
a strictly engineering degree, the tem 
does not have any universally acceptel 
definition at the present time. In al 
probability, it will never mean a rigil 
set of courses, the same for all institr 
tions, but rather a curriculum in appliel 
physics and engineering developed from 
a technological rather than a liberal ark 
viewpoint, and leading to a B.S. rathe 
than an A.B. degree.” 

It is to be noted from this that engi 
neering physics is not conceived of as! 
hard and fast curriculum but rather 4 
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combination of courses adapted to meet 
local needs. This has been true in the 
ease of all successful engineering physies 
curricula to date, and emphasizes points 
made earlier by Dr. Dodge and Dr. Bid- 
well. It is really engineering and phys- 
ies rather than a modified form of 
physies. 

The answers to the questionnaire were 
very illuminating. From degree granting 
institutions 46 answered that an engi- 
neering physics degree based upon the 
above interpretation was being granted 
and 55 answered no to the same ques- 
tion. Including an additional 23 institu- 
tions which were contemplating the cur- 
riculum for the near future along with 
those answering yes, more than half of 
the institutions responding were either 
granting the degree or were contemplat- 
ing it in the near future. This repre- 
sents appreciably more than one-third of 
all the institutions having institutional 
membership in A.S.E.E. 

I might also point out that whereas 
Harvard was in the “No but contem- 
plating” category in this survey, it has 
since that time started its new curricu- 
lum. Cornell, which now has its 5-year 
engineering physics curriculum, was one 
of the schools which did not reply to the 
questionnaire. Also, New York Univer- 
sity is included among the schools with 
engineering physics although its reply 
to the questionnaire was unfortunately 
not correctly interpreted. 

The report continues as _ follows: 
“There is the further inescapable conclu- 
sion that a very large fraction of the in- 
stitutions granting such a degree inter- 
prets the curriculum as an integrated 
combination of engineering and physics 
rather than a major in physics with a 
minor in engineering. Of the institutions 
using the name ‘engineering physics’ 
only one would disagree and in this same 
institution another name would be pre- 
ferred. Furthermore, the curriculum is 
administered for the most part by the 
division of engineering of the respective 
institutions. At one institution, the Uni- 
versity of Oklahoma, there is a school of 
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Engineering Physics.” In general it can 
therefore be concluded on the basis of 
1944 figures that engineering physics had 
already become an accepted curriculum 
in engineering colleges. 

Leaving the report of the committee 
and turning in another direction, we find 
a significant fact concerning engineering 
physies registrations in the November 
1947 issue of the JourNAL or EnGI- 
NEERING Epucation. Here is listed last 
year’s engineering enrollment figures, 
tabulated according to curriculum. Prior 
to this year, engineering physics had 
been listed as one of the unclassified 
types, that is to say it was not listed 
under its own name. In this last year’s 
report, however, there are some 2300 stu- 
dents in the country studying engineer- 
ing physics. This compares with about 
2400 in mining engineering, 3400 in 
metallurgical engineering, 8450 in indus- 
trial engineering, 23,500 in chemical 
engineering, 29,600 in eivil, 52,000 in 
electrical, and 53,000 in mechanical engi- 
neering. Thus, it can be said that today 
the figure for engineering physics is sig- 
nificant even if not yet very large. Inci- 
dentally, somewhat more than 100 of 
the 2300 engineering physics students 
listed above were at the University of 
Maine. 


Curriculum. Framework 


Let us now turn to the question of the 
curriculum itself. As has been pointed 
out earlier, this is probably not a rigid 
set of courses, the same for every insti- 
tution, but rather a combination of 
courses built around a skeleton structure 
of required work in Physics, Mathemat- 
ics, and Chemistry, and adapted to meet 
local requirements. The particular pro- 
gram at Maine now represents a develop- 
ment over a period of ten years and is 
felt to represent something fairly defi- 
nite. 

At Maine the freshman year is com- 
mon to all engineering courses and re- 
quires basic sciences including chemistry 
and physics as well as mathematics. 
Major work commences in the second 
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year. Sophomore physics is an _ inter- 
mediate course intended to supplement 
the first year to provide a solid founda- 
tion in general physics. This course was 
described in the April 1940 issue of the 
JOURNAL OF ENGINEERING EDUCATION. 


The assumption is that general physics’ 


requires more time than the conventional 
one year, but the plan at Maine is not the 
one followed at some institutions, notably 
M.I.T, where the two-year sequence of 
four consecutive semesters is required to 
get through the subject once. It is 
rather a second year superimposed upon 
a first year. It is the view of the speaker 
that the first course in physies should 
not be mixed up with calculus. That ele- 
gant language should be reserved for 
students who earlier have been introduced 
to the elementary concepts of physies. 
The intermediate course definitely uti- 
lizes the caleulus which the students are 
studying at the same time in the mathe- 
matics department. 

A very important part of the sopho- 
more curriculum is the course in machine 
tool laboratory. Friends in industry have 
reacted very favorably to this, and 
former students also tell how important 
it has been to them. Attention is also 
called to the sophomore course in modern 
society, a full year course. This re- 
quirement is in line with the emphasis 
recently placed on the humanistic studies 
by the A.S.E.E. ° 


Flexibility in Junior and Senior Years 


Commencing with the junior year the 
student is asked when he registers which 
way he is leaning, that is, toward elec- 
trical, toward mechanical, or toward 
chemical work. - He is then expected to 
take at least four semester courses in 
that field before graduation to supple- 
ment the physics courses. The engineer- 
ing physies curriculum, therefore, is 
essentially a skeleton curriculum, about 
which is built in reality a student’s own 
personal curriculum. This skeleton or 
core of subjects involves approximately 
one classroom course and one laboratory 
course in physics each semester, supple- 
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mented by required work in engineering 
and the arts and science courses required 
of all engineering students. 

At this point certain comments are in 
order to justify the title of this paper 
since the latter implies a liaison between 
physies and engineering. No such eur. 
riculum as this can be developed without 
considerable cooperation between the de- 
partments concerned. Reference has been 
made to the course in machine tool lab- 
oratory at Maine. It is obvious that 
this is a service course provided by 
mechanical engineering. In engineering 
education such service work as mathe. 
matics, english, public speaking, ete, 
from our colleges of arts and sciences is 
usually taken for granted, but I wonder 
sometimes if a sense of service responsi- 


bility permeates sufficiently our engi- | 


neering colleges. Have not some depart- 
ments of engineering in the colleges 
come to view their own work as self-suffi- 
cient to the extent that they feel their sole 
responsibility is to their own students? 
I am happy to point out that the engi- 
neering departments in our institution 
have cooperated with us in this venture. 
Engineering courses are apt to be sched- 
uled for the students within a given de 
partment without much concern for the 
outsider. 


but the enrollment in a new curriculum is 
small at first and some scheduling difi- 
culty is to be expected. In this respedt 
the biggest demands are made on ele¢- 
trical and mechanical engineering. 


Status of Engineering Physics Students 


One thing that has to be kept con 
stantly in mind is that the students who 
elect this curriculum are fundamentally 
engineering students. It must not be the 
aim of the physics staff to convert them 
into “pure” physicists. The students 
will go out for the most part on the 
bachelor level to jobs in industry. Fur 
thermore, this is not a program for el 
ticing students away from engineering 
into the graduate schools of physics, al 
though it is inevitable that a few students 
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might do just this. Of course, it is as- 
sumed that such a curriculum as this is 
intended to attract only certain selected 
students and so is not likely to become 
very large. Students must also be given 
to understand that on the bachelor level 
they can hardly call themselves physi- 
cists. If, however, they subscribe to the 
view that they can hope to be better engi- 
neers by emphasizing the fundamental 
science behind engineering and postpon- 
ing specialization, then I believe they 
should be encouraged to do so. 

At this point the general question of 
what happens to the students after grad- 
uation is raised. Up to the present time 
there has been no real problem connected 
with jobs for our students. As the in- 
dustrial representatives come to our 


' campus they not infrequently learn for 


the first time of the existence of this cur- 
riculum, and they show great interest in 
it. Once we convince them that we are 
not concerned primarily with the ivory 
tower type of physicist, who will prob- 
ably go on to graduate work, and for 
whom suitable opportunities will open up 
anyway in these days, they begin to ask 
more about the curriculum. They often 
comment favorably about the inclusion 
of shop work. They also notice an 
amount of mathematics usually in ex- 
cess of ordinary engineering require- 
ments. They almost invariably conclude 
that there is a place in the world, even 


| in their own companies, for such a col- 


lege graduate who has chosen to postpone 
over-specialization in a given field for 
the sake of a strong scientific background, 
assuming of course that he is an able 
student, and provided further that he is 
willing to adapt himself to cireumstances 
as he finds them later on. They also 
caution us that the student should not ex- 
pect to find himself immediately upon 
graduation in a top research position. 
But these are just the things we tell the 
students, anyway. We feel, moreover, 
that no one knows today just what is 
going to be practical five years from now 
and we cannot help but feel that this 
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program makes for more adaptability 
than conventional ones by virtue of its 
broad background and emphasis on ana- 
lytical approach to problems rather than 
upon specific procedures. 

In truth, this curriculum is a type of 
general engineering but it differs from 
what is commonly called general engi- 
neering by the extra emphasis on the 
physics behind engineering rather than 
the leaning toward industrial manage- 
ment which is often found in the former. 
Our graduates, now numbering 63, are 
located in many companies. A brief list 
would include Eastman Kodak, Sperry 
Gyroscope, General Electric, Bausch and 
Lomb, American Cyanimid, American 
Optical, Stromberg-Carlson, Standard 
Oil, Western Electric, Eastern Corp., 
Armstrong Cork, and numerous Govern- 
ment scientific bureaus. The list is 
growing longer every year. I repeat 
that up to the present time there has been 
no real problem whatever in locating 
these men, although there is, at present, 
a committee of the American Association 
of Physics Teachers struggling with the 
problem of employment of Physicists at 
the bachelor level. One difficulty seems 
to be that many physicists do not wish to 
compromise with engineers lest the physi- 
cist lose his identity in the process. Of 
course the speaker does not coneur with 
this view. 


Applied Physics or Engineering Physics? 


Now we come back to some of the ex- 
ternal characteristics of the curriculum 
which deserve further mention. Some 
have suggested that there is a distinction 
between applied physies and engineering 
physies on the ground that an applied 
physics curriculum has _ connotations 
which place it beyond the reach of most 
colleges because the name suggests a:self- 
contained unit taught by staff members 
with a wide variety of skills and ex- 
perience in all kinds of work such as re- 
search, development, testing, instrument 
design, ete. This might suggest a cost 
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for applied physies that could only be 
paid by the largest institutions and that 
engineering physics is something of a 
less expensive substitute. Perhaps there 
is a point here but I cannot help con- 
cluding that it is reasonable and proper 
to assume that an engineering college can 
give its students the necessary background 
to appreciate and apply physies in the 
engineering world without aping the engi- 
neering world on a miniature scale in the 
laboratory. 

This raises another point which has 
been made by some. Engineering educa- 
tion has sometimes been referred to as 
an indoctrination of engineering students 
who learn to tackle practical problems in 
hard-boiled practical fashion. I think 
this is often true and I believe that 
physies students by and large have not 
had such an indoctrination in the con- 
ventional physies atmosphere. One fune- 
tion of engineering physics is to provide 
this indoctrination of a professional phi- 
losophy which sets physics up as a prac- 
tical subject. I think it is an honor to a 
physicist to be referred to as one who has 
his feet on the ground. I also think 
something of this sort can be expected 
at the end of four years. Always, how- 
ever, the emphasis should be placed upon 
how to proceed with the solution of a 
problem, and how to use instruments and 
techniques. This will certainly help to 
prepare students for work which in 
many industries is referred to as instru- 
mentation. Who better than qualified 
students of engineering physics would 
be expected to fit into this kind of work? 
The big risk is that the physies teacher, 
trained in the conventional manner, will 
not know as much about these things as 
is necessary for the purpose. He, too, 
must have the engineering viewpoint. 
He, too, must constantly be reminded 
that these are not students who have been 
robbed from engineering to be converted 
into physicists. They are engineering 
students who will end up for the most 
part as engineers, but by virtue of their 
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special interests and abilities and train. 


. ing, will become better engineers. 


Accreditation of Engineering Physics 

‘Finally we come to the question of ae 
crediting. It is well known that for 
some time many in the Physics teaching 
profession have been advocating some 
form of accrediting. In the field of 
chemistry the American Chemical Society 
has taken very active steps in this diree. 
tion. The question has also been men- 
tioned in connection with the American 
Association of Physics Teachers, sug. 
gesting accrediting procedures in Phys 
ics based upon such things as the number 
of Ph.D.’s in the department, textbooks 
used in the course, ete. To most of these 
proposals there seems to be considerable 
opposition. On the other hand, this 
engineering physics seems to be so closely 
related to curricula which are already 
aceredited by E.C.P.D. that it seems to 
me some consideration really should he 
given to it. 

In the light of the earlier experience 
mentioned at the outset of this paper, it 
seems to me that one very important res 
son for again proposing a consideration 
of this work at this time is the fact that 


E.C.P.D. now aceredits general engineer | 


ing. It appears to me that engineering 
physics, as I conceive it, has many char 
acteristics in common with general engi- 
neering, insofar as E.C.P.D. is con 
cerned. A footnote in the table by 
E.C.P.D. states that “the accrediting of 
a curriculum in general engineering im 
plies satisfactory training in engineering 
sciences and in the basie subjects pertait- 
ing to several fields of engineering; i 
does not imply the accrediting, as sept 
rate curricula, of those component por 
tions of the curriculum such as civil 
mechanical, or electrical engineering that 
are usually offered as complete profes 
sional curricula leading to degrees i 
these particular fields.” I can see noth 
ing about engineering physics that woul 
not justify the same treatment. As! 
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matter of fact, at Maine many of the 
courses which are required in engineering 
physics are identically the same as those 
required by general engineering, which, 
in our case, is accredited. My point is, 
therefore, that if general engineering is 


College 


After nearly forty years of active 
service, James S. Thompson will retire on 
April 1 as an executive of the McGraw- 
Hill Book Company. Starting in 1910, 
after his graduation from the University 
of Wisconsin, Mr. Thompson has spent 
his entire business life with McGraw-Hill. 
Since 1918, he has served the Company 
in executive capacity, having been elected 
suecessively Secretary, Vice President, 
Executive Vice President, President, and 
Viee Chairman of the Board. Through 
the years, most of Mr. Thompson’s atten- 
tion has been devoted to the successful 
development of McGraw-Hill’s large 
engineering and scientific lists. Also, in 
the post-war period he has been very ac- 
tive in promoting international distribu- 


' tion of technical literature and has made 


a large contribution to U. S. leadership 
in this field. 2 

After a vacation in Florida and New 
Hampshire, Mr. Thompson plans to de- 
vote his time to the promotion of his 
greatest interest in recent years, the 
world-wide exchange of technical and cul- 
tural information. 

In addition to his work with MeGraw- 
Hill, Mr. Thompson has been active in 
professional societies and trade associa- 
tions. In recent years he has served as 
Treasurer of the American Society for 
Engineering Education and Chairman of 
the Board of Trustees of the Engineering 
Societies Library. Also, he has been a 
member of the following committees: 
Board of Directors, U. S. Book Exchange, 
Ine., representing Engineers Joint Coun- 


subject to consideration, engineering 
physies probably should be also. In fact, 
steps have already been taken at Maine 
to have our curriculum considered on the 
oceasion of the next visitation by the 
E.C.P.D. committee to the institution. 


Notes 


cil; Advisory Committee, United States 
Quarterly Book List, representing pub- 
lishing industry; Managing Committee, 
Applied Mechanics Reviews, American 
Society of Mechanical Engineers; For- 
eign Affairs Committee, Engineers Joint 
Council; International Relations Commit- 
tee and Memberships Committee, Ameri- 
can Book Publishers Council. 


The University of Iowa Industrial 
Engineering Film Loan Library has been 
expanded and now includes sixty-five 16 
mm. sound and silent films. 

This film library was originally estab- 
lished by Professor Ralph M. Barnes for 
use in connection with his course in In- 
dustrial Engineering and Management. 
Last year over a quarter of a million 
people saw these loan films distributed 
by the University’s Bureau of Audio- 
Visual Instruction. Copies of some of 
these films have been sold to industries 
and colleges in Canada, England, Aus- 
tralia, Holland, Denmark, France and 
Sweden. These films are playing an im- 
portant part in showing people how to 
produce more with less effort. 

Because of the many new courses now 
being given in Methods Analysis, Job 
Standardization, Motion and Time Study, 
Work Simplification, and related sub- 
jects, there is a real need for films of the 
“before” and “after” type. The Univer- 
sity of Iowa films are finding wide use 
in training programs given by industry 
as well as those offered by colleges and 
universities. 





Developing Lines of Industry —College 
Communications* 


By E. C. KOERPER 
Research Coordinator, A. O. Smith Corp. 


The world’s greatest inventions are 
those of communication of intelligence— 
speech, writing, printing and now radar 
and television. Without communication 
civilization would still be at the Stone Age 
level. The most potentially valuable 
things we have are ideas. The value of 
these ideas depends on their utility. Ob- 
viously the greatest good comes from 
good ideas communicated to the greatest 
number of individuals able to use them. 

Ideas are generated and refined through 
communication and obviously communica- 
tion is necessary to pass them on. In 
this case let us see what advantage there 
might be in keeping such communication 
lines open between the University and 
Industry. The potentialities are great. 


Ivory Towers and Whirling Cogs 


For sake of our discussion, let us define 
our terms rather broadly. By the Uni- 
versity we mean the educational institu- 
tion, be it a department or college of the 
university, or any one of the many other 
institutions including technical institutes 
with their terminal courses. By Industry 
let us also use a rather broad interpreta- 
tion to include all the organizations using 
or potentially able to use graduates. Be- 
cause the basic interests of the A.S.E.E. 
are related to engineering and science, 
most of our comments will be directed to- 
ward developing effective relations in sci- 
ence and engineering between the schools 
and industry. 


* Presented before the Committee on Rela- 
tions with Industry at the Annual Meeting, 
Austin, Texas, June 14-18, 1948. 
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Whether we want it or not, communica- 
tions are going on all the time. Let m 
give you two examples of poor commuti- 
cations. The first one was heard at the 
Minneapolis Convention in 1947. A grey- 
haired professor emeritus from one of our 
most time-honored colleges sat three empty 
seats away from me. He remarked to his 
companion durinig one of the speeches: 
“Oh, he’s with the Dash Company. Some 
thing ought to be done about those big 
companies. I wouldn’t trust them any 
place.” I also heard a representative of 
industry say: “Ivory Towers, you can't 
use the university; they’re not practical.” 
In themselves, both of the remarks are 
foolish. Had these two individuals a first 
hand view of the other’s field of activity, 
their reactions would not have been 9 
explosive. Furthermore, the advantage 
that they could have obtained through 
mutually broadening their viewpoint coull 
have been of great personal value. In 
dividually it would have made their viev- 
points and judgments sounder; it woull 
also have made them more valuable ti 
their associates and their organizations 

In discussing the fields of particular 
interest common to the university and it- 
dustry, let us look at our simple chat 
which outlines the potential mutual relt- 
tions between universities and industrial 
oganizations. Under industry are show 
only two of its broad functions; namely, 
management and engineering. Obviouslj, 
there are various other divisions whit 
could be treated in a similar manner ii 
time permitted. Under the university at 
also two broad headings: teacher and stt 
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dent. As in industry, each has its own in- 
terests, strengths and limitations. The 
possible relation with each of these four 
classifications to the other is unique. The 
many advantages of each to the other can 
be obtained only through active com- 
munications. 

Let us briefly outline the basic charac- 
teristics of these four fields of interest 
and later consider methods for taking 
advantage of those view-points or spe- 
cialties. 


The Manager in Industry 


Management has on its shoulders the 
burden of selecting, producing and mar- 
keting products at a reasonable profit in 
order that the organization can stay in 
business. If the organization stays in 
business it employs the graduate who is 
one of the products of the university. 
Generally, industry moves at a fast tempo. 

Industry has large investments; as a 
matter of fact, from $8000 to $40,000 per 
employee. This equipment is tied up with 
currently produced products. Changes 
from one product or process to another, 
or even one style to another, are often 
major financial problems. These can only 
be solved through earnings. Furthermore, 
without continuity in earnings ability to 
pay taxes is reduced or eliminated. Taxes 
are the blood of our state institutions and 
it is only through earnings that our pri- 
vate educational institutions can stay in 
business. 


The Engineer in Industry 


The engineer in industry, with few ex- 
ceptions, was once the student at the uni- 
versity. Since leaving college he has 
learned much, not only in the technical 
fields of interest, but in the breadth of 
perspective—he has increased his ability 
and his knowledge of “other-than-techni- 
eal” subjects. He cannot consider him- 
self a full-fledged engineer until he has 
added much specific knowledge and ex- 
perience to his college education. He is 
out in the fast moving industrial and com- 
mercial world and is constantly applying 
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his “kit of tools” to the job he was pre- 
pared for. His success or failure has 
much to do with the-success of the busi- 
ness. He helps select the product and 
improves it for manufacture. He knows 
the functions of the product from the 
customer’s viewpoint. He knows the latest 
commercial materials, processes and fabri- 
cating techniques. With a broad com- 
prehension of these factors he can greatly 
reduce manufacturing costs, the amount 
of equipment necessary to make better 
products, the size of buildings and their 
effect on indirect costs. 


The Teacher in the University 


The teacher in education is the mentor, 
charged perhaps unfairly with producing 
“educated” men who ean start to make 
their way in the world. This is perhaps 
the most difficult assignment of all. After 
all, most students are under the guidance 
of the professor only four years and, 
sorry to say, many of them for only six 
months. I am speaking of specific courses 
in the academic life of the student. The 
professor has been selected because of his 
ability to think soundly, disseminate 
knowledge, and to inspire learning. If 
there are mediocre managers in industry 
there are also mediocre instructors in edu- 
cation. The fault, however, is not en- 
tirely theirs, many do not have the same 
opportunities to broaden themselves. 
This broadening, however, is essential to 
inspire learning. 

The former student often returns to his 
favorite teacher for advice and consulta- 
tion which provides opportunity for an 
exchange of news on the latest technical 
and professional activities. 

The professor in engineering fields can 
be in an excellent position to evaluate 
objectively the activity of commerce and 
industry in the field of his particular 
interest. A well-informed consultant, with 
the practical tempering of industrial and 
commercial applications, is much sought 
after. The need for his viewpoint is 
great, provided it meets the practical 
limitations imposed. 
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The Student in the University 


We have covered rather broadly the 
responsibilities and abilities of the man- 
ager in industry, the engineer in industry 
and the teacher. Each has an important 
place in our scheme of things. However, 
the student in the final analysis is most 
important of all. It is he who will carry 
and develop the ideas and ideals into his 
assignments. (1) If he has learned how 
to think; (2) if his academic instruction 
has the proper application; (3) if his 
social and professional consciousness is 
guided to a high plane, and (4) if he con- 
tinues to develop both technically and 
professionally; his contributions to and 
guidance of the next generation can help 
lead us to higher levels of accomplishment 
and social relations. We all have a 
stake in this man; we must back him! 


Relations Between Principals 


Now that the typical interest areas of 
industry and education have been broadly 
defined, let us go back to the subject of 
communications. Obviously, each indi- 
vidual or group is limited in great part 
by his specialty. Designing, manufactur- 
ing or marketing a particular product, 
teaching a particular subject or taking a 
particular course, each of these can be a 
narrowing specialty unless a definite at- 
tempt is made to understand some of the 
related fields. 

In further developing the discussion at 
the Relations with Industry Committee at 
the Austin Meeting of the A.S.E.E., it 
was the consensus that those projects in- 
volving personal relations offer the great- 
est potential benefits. However, it was 
also pointed out that the activity and 
benefit resulting from those projects could 
be greatly enhanced if properly organized. 


What to Do 


What can any person do to encourage 
or develop communication between those 
areas of common interest just discussed ? 
Certain channels are now being used quite 
successfully. Perhaps they could be more 
effective through greater use. 


As for the 
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new activities, they start only as a result ee 
of a personal expression through: oe 
1. Offers to cooperate at 
2. Requests for cooperation i 

Why have these communications? Be. 
cause we cannot survive without them! 

Our willingness to give to others is 4 Pa 
measure of what we can add to our store im 
of knowledge and to our effectiveness and ts 
value. 

SUPPLEMENTARY Notes To Mutua Rets- 

TIONS CHART OF “DEVELOPING LINES - 

or Inpustry—Co.LEGe Com- fro 
MUNICATIONS” 

1. Personal Advisement: Many a young “et 
man would like to sit down with a man es 
ager for a heart-to-heart talk on a number *sp0n 
of matters, many of them neither teeb- taco 
nical nor organizational. This personal ‘Si 
advice is priceless to the younger man On; 
and it can provide great satisfaction to the J interest : 
giver. less obvi 

4. Institutional Programs—Methods and f cases the 
Organization: Programs and_ organiza- | The bala 
tions both in industry and in the univer. 
sity often affect the other institution |hy W. J 
These programs, which might include | nya) Me, 
physical expansion, public relations, ete,} 7, Inf, 
can often be more effective if they att | tivities: 
jointly planned. operation 

6. Job Requirements Information: To | for them 
little authentic information is available 0 fedge of 
the specifie content of different jobs in’ fable for 
particular company. Lack of this infor viewpoin 
mation is a handicap to industry as wel Keep 
as to the student and the professors whi |ments: T 
are attempting to prepare the studeth Ineer nee, 
See Job Specification Appendix to tht |hasie dey, 
Milwaukee Plan of Aptitude Testing pub }use more 
lished in the September, 1948 issue o Itrial and 
Mechanical Engineering. ials, P 

Visual Aid Material—Demonstratiol Jereat hel; 
Equipment: There is a great wealth 0 fening of . 
educational material in slides, filmf 8. Spec 
pamphlets, books and many operating atl Moint con 
non-operating exhibits. An excellent otbftwo wee! 
line of this material appears in “Industt}fpopular o 
College Cooperation in Developing Teatk{eluding, 


ing Aids, Displays, and Apparatus” giva 
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by W. J. King at the 1948 A.S.E.E. An- 
nual Meeting in Austin. 

7. Information on Facilities and Ac- 
tivities: More information on industrial 
operation, policies and the basic reason 
for them as well as more current knowl- 
edge of educational philosophy is desir- 
able for a much needed reconciliation of 
viewpoints. 

Keep Abreast of Current Develop- 
ments: Industry and the practicing engi- 
neer needs more information on current 
basie developments. The University could 
use more current information on indus- 
trial and commercial practices and mate- 
rials, Periodic seminars would be of 















great help in the interchange and broad- 
ening of such knowledge and experiences. 
8. Special Seminars and Institutes: 
oint conferences running for one day to 
0 weeks are becoming increasingly 
popular on a great variety of subjects in- 
lading, beside many other, Industrial 
Management, Radioactive Tracer Tech- 


On the accompanying Mutual Relations Chart are shown areas and activities of mutual 
interest to industry and the engineering colleges. 
less obvious items are marked with an asterisk and commented on in the notes. 
cases the flow of service is preponderantly one way. These are marked by suitable arrows. 
The balance can be considered activities of mutual value. 


Most items will be self-explanatory. .The 
In some 


niques, Statistical Quality Control, Power, 
and Aptitude Testing. 

Loan of Surplus Equipment: The inter- 
change of scientific equipment has great 
economic advantage and does wonders in 
cementing proper relations. This also ap- 
plies to various operating models and 
exhibits mentioned above. 

13. Sponsor Personal Aptitude Recog- 
nition: There is great need for the recog- 
nition of personal aptitudes and interests 
as a basis for intelligently directing a 
man’s future efforts. 

15. Cooperate in Formulating Basic 
Engineering Education: The engineering 
societies and the engineering colleges have 
numerous mutual problems in making 
technical education of optimum value. 

16. Public Relations: Too little thought 
is given by both the engineering college 
and engineering societies in fostering their 
common interest in the eyes of the public. 
In some areas cooperating committees 
with this in mind have been set up. 





Teaching Applied Mathematics to Chemical 
Engineering Graduate Students* 


By R. L. PIGFORD 
University of Delaware 


and W. R. MARSHALL, JR. 


University of Wisconsin 


The Role of Mathematics in Chemical 
Engineering 


So far as practicing chemical engineers 
are concerned, mathematics is one of 
several “tools” which are available for 
use in solving problems or for reaching 
conclusions based on facts and assump- 
tions. Other tools: are available also. 
These include the engineer’s knowledge 
of physics and chemistry and his “feel” 
for what is reasonable and logical. 

The extent to which an engineer uses 
mathematics in solving his problems 
usually depends on his confidence in his 
ability to use mathematics effectively and 
efficiently. Sometimes more than one 
plan may be followed in solving a prob- 
lem. If there is sufficient knowledge of 
the basic scientific laws which apply, a 
mathematical analysis may be considered 
in competition with an experimental ap- 
proach. The intelligent engineer makes 
a judicious choice between these two ap- 
proaches, based on his experience and 
his estimate of the risk and cost involved 
in each. But an engineer who has had no 
training in the effective application of 
mathematical methods and no practice in 
their use is sometimes inclined to pro- 
cede by a more costly and less productive 
experimental route, either because he does 


* Presented at the Third Summer School 
for Teachers of Chemical Engineering, 
sponsored by the Chemical Engineering Di- 
vision, A.S.E.E., University of Wisconsin, 
August, 1948. 
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not recognize the alternative course 
because he distrusts conclusions obtainel 
from a course with which he is not com 
pletely familiar. 

But every engineer must use data ani 
scientific laws which have been expressel, 
for brevity and clarity, in the form of 
mathematical equations. If he _ treats 
every equation simply as a formula from 
which he may calculate an answer hy 
substituting the proper numbers, his work 
is far less effective than it could be iff 
he took the viewpoint that the equatio 
is a statement of scientific fact whid 
must be consistent with related basic lam 
If he can sketch the development of th 
equation from more basic equations who 
implications he understands, he is in a fi 
better position to achieve effective 
sults and to avoid the pitfalls which com 
from “handbook” work. 

Every engineer hopes to find ways @ 
doing things more effectively than thy 
have been done before. An engineers 
an inventor; his most important work’ 
creative. His “wild ideas” are based 
his fundamental analyses of his pr 
lems. If these analyses result from log: 
eal deduction from known facts accom 
ing to mathematically consistent channés 
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analysis, therefore. As the fundamental 
laws on which our work is based become 
better understood and as we enter into 
new fields, mathematical methods will be 
applied more and more frequently. An 
inspection of our recent literature shows 
several articles containing mathematical 
developments using difficult difference 
equations, advanced algebraic procedures, 
and differential equations which are 
handled by modern methods. Our field 
is becoming as mathematical as the elec- 
trical engineer’s. In the future we may 
even surpass him in the scope of our 
mathematical interest. 


The Need for Graduate Training in 
Applied Mathematics 


The chemical engineer can be taught to 
do better work if he can be helped to 
understand the proper role of mathe- 
matics in his field and if he can be shown 
how to use this tool as effectively as he 
will use his store of technical facts and 
his common sense. Many engineers in 
professional practice today probably 
would have made better use of their 
undergraduate mathematical ‘training if 
they had received some graduate instruc- 
tion in the art of applying mathematical 
methods. Their courses in algebra and 
calculus, since they started at the begin- 
ning, taught them the “rules of the 
game.” They learned how to solve alge- 
braie equations, how to differentiate and 
integrate simple functions, and how to 
calculate the area under a curve. They 
learned how to complete short mathemati- 
cal exercises, but when this had been ac- 
complished there was little time left for 
discussing the power of the tool they had 
acquired. 

Their position may be likened to that 
of a musical student who is taught ex- 
actly which keys correspond to which 
written notes, how to hold his instrument, 
and how to make a sound with it. But 
only this much instruction gives the stu- 
dent no enjoyment and very little sense 
of accomplishment; he still is unable to 
make music. He must have additional 
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instruction and practice before he can 
produce a result which is pleasing to him- 
self and to others. 

Instruction in elementary mathematical 
procedures may be wasted for practical 
use unless the student is shown how a 
judicious combination of physical analy- 
sis with mathematical rules may be ap- 
plied to achieve results which are signifi- 
cant, concise, and useful. The student 
who does not visualize practical use for 
his theoretical knowledge is likely to 
neglect and forget it and to choose alter- 
native, perhaps less efficient methods of 
carrying out his work. 

Chemical engineering graduate stu- 
dents should receive instruction in the 
art of applying mathematics effectively 
to problems in their own field. This in- 
struction should be thought of as train- 
ing in engineering as much as in mathe- 
matics. For the man who wants a clear 
insight into the foundations of advanced 
mathematical methods and the exact de- 
lineation of the regions in which they may 
be applied, such a course may supplement 
but should not replace formal training 
in mathematical theory. Its greatest 
emphasis should be on the physical analy- 
sis of problems and the interpretation of 
results. For this reason it should usually 
be taught by a member of the chemical 
engineering staff who is a competent 
mathematician, rather than by a mathe- 
matician who is willing but not eager to 
use a text written by a chemical engineer. 


Selection of Subjects for a Graduate 
Course 


Since the time available for courses in 
this field is limited usually to a one-se- 
mester course, all the mathematical sub- 
jects which are applicable cannot be in- 
cluded. The one branch of applied 
mathematics which appears to be most 
generally useful is differential equations. 
During a course on ordinary and partial 
differential equations other subjects- such 
as algebra, calculus, rules of partial dif- 
ferentiation, properties of definite inte- 
grals, and elementary vector analysis will 
be discussed incidentally. Statistics and 
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probability are somewhat unrelated, and 
it may be easiest to give some training in 
this field through the graduate seminar. 

Discussions of graphical and, espe- 
cially, numerical procedures should be 
included if time is available. It seems 
most logical to offer a fairly complete 
treatment of analytical methods of 
solution first, however, though it is not 
difficult to insert brief discussions of nu- 
merical solutions when problems are 
encountered where the analytical methods 
fail or become too tedious. 

Equations of finite differences should 
be included because of their special inter- 
est for chemical engineers and because of 
their close similarity to differential equa- 
tions. The discussion of this subject 
should emphasize the application of these 
equations to problems involving step-wise 
operations which are treated exactly by 
these methods, rather than to those con- 
tinuous problems where difference equa- 
tions are used to approximate differential 
equations. 

Courses organized along these lines 
have been given by the authors to gradu- 
ate classes at the Universities of Wiscon- 
sin and Delaware and to a group of 
professional engineers at the Humble Oil 
and Refining Company. The authors’ 
notes on the subject and their collection 
of worked-out examples have been pub- 
lished by the University of Delaware.* 

The purposes of these courses have 
been : 


(1) To teach by illustration the art of 
applying mathematics effectively 
to chemical engineering problems. 
To develop the students’ abilities 
to express practical problems 
quantitatively in mathematical 
terms and to derive simple, useful 
results. 

To develop the students’ confidence 
and to reduce their awe of so- 
called higher mathematics. 


(2) 


(3 


— 


1W. R. Marshall and R. L. Pigford, 
‘‘The Application of Differential Equations 
to Chemical Engineering Problems,’’ Uni- 
versity of Delaware, Newark, 1947, 170 pp. 
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(4) To illustrate the proper role of 
mathematics in relation to exper- 
ment and qualitative reasoning, 


The following principal subjects hay 
been covered : 


(1) Ordinary differential equations 
including first-order types, linear 
equations with constant coeff. 
cient linear equations with variable 


coefficients, solution in _ serie, 
Bessel’s equation. 
(2) Difference equations, including 


linear and non-linear types. 
Partial differential equations, in- 
eluding solution by the formal 
method using orthogonal functions 
and solution by operational cal 
culus, 


(3 
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Procedure Followed in Teaching 


Although the courses were organize 
according to this mathematical outline 
the main emphasis was on the problem 
which were assigned or demonstrated in 
class, rather than on the mathematical 
methods themselves. Short discussions of 
the methods were given in class, but more 
time was spent on the discussion of ther 
actual use and of the physical situation 
arising in the problems. 

As a result of this emphasis, it migh 
be said that we jumped into the midde 
of our subject and learned how to py 
ceed as we needed to. This “sink-or 
swim” viewpoint seemed to produce som 
of the results desired. Some of the stt 
dents were surprised and pleased at ther 
ability to solve problems that they hai 
considered beyond their abilities. Th 
purpose of short digressions into pureél 
mathematical subjects was understant 
able, and many of the students adoptel 
the viewpoint of inquiring what add 
tional tools would have to be used # 
handle slight physical modifications @ 
the problems assigned. A clear distint 
tion was developed early in the coutt 
between those situations which lead W 
ordinary differential equations and thot 
which require the solution of partial di 
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ferential equations or difference equa- 
tions. The students were not often con- 
cerned over the proofs of mathematical 
details, provided the results seemed rea- 
sonable. On the other hand, they some- 
times recognized difficulties which they 
could encounter because of uncertainties 
concerning the mathematics. 


How to Set up the Equation 


Probably the earliest objective in a 
course of this kind is to teach the stu- 
dents how to put a problem into the form 
of a differential equation, or how to set 
up the equation. The discussion of the 
meaning of differential equations given 
by Sherwood and Reed ? was particularly 
helpful in this connection. The follow- 
ing rules of procedure were suggested as 
an aid in setting up equations for typical 
problems : 


(1) Write down the physical variables 
with which your problem is concerned, and 
decide which are dependent and independ- 
ent. 

(2) Use these variables to express what- 
ever physical laws govern the behavior 
of your system (a) within the homogeneous 
region where the differential equation will 
apply and (b) at the boundaries of this 
region. These laws will include such things 
as material, heat, or energy balances, and 
statements regarding the rates of transfer 
of material, heat, or energy. The state- 
ments made relative to conditions at the 
boundaries should include only known facts 
or quantities which can be specified nu- 
merically before the solution is attained. 

(3) Eliminate all but one dependent vari- 
able from the equations in part 2 which 
apply within the region and obtain the dif- 
ferential equation. The remaining equa- 
tions found under part 2 are the boundary 
conditions. 

(4) Find a solution of the differential 
equation consistent with all the boundary 
conditions. The general solution of the dif- 
ferential equation will contain arbitrary 
constants which must be adjusted to satisfy 
the boundary conditions. For ordinary 





*T. K. Sherwood and ©. E. Reed, ‘‘ Ap- 
plied Mathematics in Chemical Engineer- 
ing,’’ McGraw-Hill Book Co., N. Y., 1941, 
Chapter IT. 
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differential equations there must be as 
many independent boundary conditions as 
the order of the differential equation. 

(5) Put your solution in a form suitable 
for use. This may involve introducing 
mathematical approximations. Test your 
solution to see if it agrees with your logical 
deductions. 


These rules appear to be rather obvi- 
ous, but many students seem to be helped 
by illustrating their application, step-by- 
step, through two or three illustrative 
problems at the beginning of the course. 
It has been interesting to observe that 
some students who say at the beginning 
of the course that they find the technique 
of setting up the equations the most diffi- 
cult to master of any phase of the sub- 
ject say later, after they have had a lit- 
tle practice, that what they need most is 
to review their elementary courses in 
physics and chemistry. Such a comment 
is encouraging to the instructor, since he 
knows that familiarity with the mathe- 
matical procedure helps one to concen- 
trate his attention on the analysis of the 
physical problem. 


Choice of Suitable Problems 


The choice of suitable problems for 
classroom use and outside assignment is 
a little difficult. In many instances of 
practical application the mathematical 
work is only a part of the job. Before 
the problem can be reduced to a satisfac- 
tory mathematical form considerable 
preparation must be made through study 
of the physical situation, and several 
auxiliary mathematical problems may be 
met. It would be desirable for the stu- 
dent to develop some understanding of 
this process, but there is not enough time 
available in the classroom to explore the 
many blind alleys which usually would be 
encountered. The instructor must do a 
part of the job by himself; he must offer 
to the students a problem for which a 
straightforward solution is known. In 
discussing the solution of a problem be- 
fore the class, however, the instructor may 
point out. the compromise which had to 
be made between the attempt to represent 
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the physical situation exactly in every de- 
tail and the need to simplify the mathe- 
matical work. 

The problems which have seemed most 
successful have had the following char- 
acteristics : 


(1) They did not require extensive 
preparatory work by the students 
or lengthy preliminary explanation 
by the instructor before a soluble 
form was found. 

They concerned some physical 
problem of sufficient practical sig- 
nificance to excite the imagination 
of the student. 


(2) 


(3) They involved only as much 
mathematical knowledge as_ the 
student possessed at the time. No 


mathematical steps had to be ac- 
cepted on faith alone. 


A few problems presented purely as 
mathematical equations to be solved but 
with no stated physical basis may very 
well be given as assignments and some are 
useful in classroom discussions, but these 
should not have a prominent place in the 
work. They may be avoided completely 
in outside assignments if desired.’ 


Solution of Equations 


Solutions of differential equations in 
series and the mathematical properties of 
the resulting functions seem to impress 
students as being something unusual and 
very difficult. Usually they solve first- 
order differential equations as a matter of 
routine, but approach problems which 
depend on the solution of Bessel’s differ- 


3Qne problem which has proved useful 
for demonstrating series solutions in class 
is that of calculating the velocity distribu- 
tion in a flat, laminar boundary layer, as 
outlined by Goldstein (‘‘Modern Develop- 
ments in Fluid Mechanics,’’ Oxford Press, 
1938, Vol. I, pp. 135-136; Vol. II, pp. 
623-627). Discussion of this problem in- 


troduces many students to a new and at- 
tractive field of fluid mechanics which is 
especially interesting when rates of heat 
and mass transfer are calculated using the 
results. 
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ential equation with an attitude of awe, 
A classroom discussion of series solutions 
which is more or less obvious but whieh 
has helped some students with their diff. 
culty is outlined as follows: 


The object of the presentation is to 
draw a parallel between the “complex” 
Bessel functions and the more readily 
accepted circular trigonometric functions, 
The discussion points out that the differ. 
ential equations which yield the two 
classes of functions as solutions are simi- 
lar. Bessel’s equation arises in problems 
involving cylindrical coordinates, whe 
the transfer area is a variable. 

Each solution may be represented by 
a series of ascending even or odd power 
of the independent variable, and each so 
lution is an oscillating funetion of 
nearly the same period. One set of so 
lutions happens to have a simple geo- 
metrical significance which brings it into 
routine use frequently. As a result, the 
sums of the sine and cosine series have 
been calculated numerically and tabu 
lated for convenience. But the Bessel 
functions have been calculated numeti- 
cally also, and, especially since modem 
caleulating machines have become avail. 
able, extensive and accurate numerical 
tables have been published. When they 
are required, these functions are quite # 
easy to use as are the circular sine ani 
cosine. In fact, asymptotic formulas for 
Bessel functions show that they are ap 
proximated by damped circular fune 
tions, and the Bessel functions of . half 
odd order involve sines or cosines in ther 
exact expression. 

If the signs of the last terms in th 
differential equations are changed, tht 
exponential functions result on the ot 
hand and the modified Bessel function 
on the other. These, too, have simili 
properties, as shown by the table. 

Bessel’s functions actually are mot 
versatile than the sine and cosine, sit 
they satisfy a wider variety of differe 
tial equations. A catalog of ordinaty 
differential equations and their solutios 
has been published recently in this cow 


try, 3 
able t 
eritici 
lished 
sueh 1 
matic: 


The 
the m 
usual 
tial e 
for er 
for a 
the ty 
better 
his n 
and a 
of sol: 
attenti 
useful 

Alth 
make 
ealeulv 
engine 
possib] 
tion, s 
though 
mather 
in suel 
student 
ual att 
structo 
tion ft 
betwee 
direct. 
student 
within 
class o 
condue 
fairly « 
individ 
tion to 





4E. 
Edward 
contain: 
and the 

5 Flet 
of Mat 
New Yc 








e of awe, 
; solutions 
but which 
their diffi. 


‘ion is to 
“complex” 
re readily 
functions, 
the differ. 

the two 
3 are simi- 
. problems 
tes, when 


sented by 
dd power 
d each so 
netion of 
set of so- 
mple geo- 
ngs it into 
result, the 
series have 
and tabu 
the Bessel 
d numeri- 
ce modem 
ome avail- 
numerical 
When they 
re quite # 
r sine ani 
rmulas for 
ey are ap 
ular fune 
is of . half 
nes in ther 


rms in the 
anged, the 
on the om 
1 functions 
ave similat 
ble. 

are mot 
osine, silt 
of differet 
f ordinary 
ir solutiot 
1 this cow 








try,* and an extensive index of the avail- 
able tables of mathematical functions and 
criticisms of their accuracy has been pub- 
lished by an English author.’ Use of 
such references should aid applied mathe- 
matical work considerably. 


Course Requirements 


There is no doubt that courses given by 
the mathematics department, such as the 
usual undergraduate courses in differen- 
tial equations or advanced mathematics 
for engineers, are desirable preparation 
for a course in chemical engineering of 
the type described. The student can do 
better work the more nearly automatic 
his mechanical manipulations become, 
and a man who is familiar with methods 
of solving equations can concentrate his 
attention on the technique of working out 
useful results in his own field. 

Although it would be very desirable to 
make one mathematics course beyond 
calculus a prerequisite for the chemical 
engineering course, this is not always 
possible. Even without such prepara- 
tion, some useful training can be given, 
though it is far more difficult to develop 
mathematical confidence and proficiency 
in such a case. The less complete is the 
student’s preparation, the more individ- 
ual attention he must receive from the in- 
structor. In the usual classroom situa- 
tion the instructor must compromise 
between the danger of giving too much 
direct assistance and the need to help the 
student make a good start on a problem 
within a reasonable length of time. A 
class of well prepared students may be 
conducted by occasionally assigning a 
fairly difficult problem to one student for 
individual detailed study and presenta- 
tion to the class. 





4E. Kamke, ‘‘ Differential Equations,’’ 
Edwards Bros., Ann Arbor, Michigan, 1945, 
contains 540 pp. of differential equations 
and their solutions. 

5 Fletcher, A., Rosenhead, L., ‘‘An Index 
of Mathematical Tables,’? McGraw-Hill, 
New York, 1946. 


TEACHING APPLIED MATHEMATICS TO C.E. STUDENTS 





437 


Useful Techniques 


Regarding the technique of handling 
equations, one criticism of the work of 
-nany inexperienced students is that they 
too often carry several symbols for dif- 
ferent physical constants through their 
derivations, instead of taking advantage 
of the opportunity to group them to- 
gether to reduce the number of symbols. 
Frequently groups of constants having 
interesting physical significance can be 
found—for example, the half-life or time 
constant in a first-order process, the nat- 
ural period in a vibration problem, the 
terminal velocity in a particle motion 
problem, or the H.T.U. in a problem on 
a packed tower. Sometimes the physical 
variables may be advantageously ex- 
pressed as dimensionless ratios using 
these characteristic physical constants, in 
order to simplify the equations. Such 
refinements in technique should be pointed 
out to the students because of the sim- 
plification of their work which will result 
and beeause of the greater ease of visual- 
ing the meaning of results. (It is often 
helpful for the instructor to distribute 
his own concise solution to the class in 
mimeographed form after most of the 
students have submitted their own.) On 
the other hand, the students should be 
warned against continually introducing 
into their derivations new arbitrary con- 
stants with new subscripts but without 
new physical meaning. The use of too 
many such constants causes one to lose 
track of the original physical picture. 

Some students seem to want to use 
numbers instead of symbols, for example 
for the thermal conductivity or the vapor 
pressure, when the differential equations 
are written down. One of the virtues of 
an analytical solution is its generality, 
i.e., its independence of a special value of 
an arbitrary constant. Particular nu- 
merical values of constants should not be 
introduced, ordinarily, until the mathe- 
matical development is complete. Con- 
sideration of the possible range of nu- 
merical values can, however, aid in 
simplifying the differential equations by 
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eliminating terms which are order-of- 
magnitude smaller than the rest. 

It is frequently a good idea to carry 
out a few numerical calculations before a 
problem is dropped, so that the students 
will obtain some idea of the order of 
magnitude of various effects, as indicated 
by the mathematical results, and the 
properties of the mathematical functions 
appearing in the result. The engineer 
always does his mathematical work to aid 
him in reaching a decision on his prob- 
lem, and this decision usually cannot be 
based on symbols alone. It requires 
numerical values. Sometimes these may 
be very rough, and occasionally they may 
be arrived at by mental calculations only. 
But something more than a symbol is 
needed. 


Conclusions 


(1) The course in chemical engineering 
mathematics should be given to graduate 
students. It should aim primarily at 
developing the students appreciation of 
the art of applying mathematical methods 
as a “tool,” rather than at the study of 
the mathematical theory itself. 

(2) The course should be built around 
problem assignments and classroom dem- 
onstrations which have direct interest be- 
cause of their relation to practical engi- 
neering work. A part of the discussion 
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of these problems should be concerned 
with the study of the actual physical situ- 
tions and of the qualitative conclusions 
which may be drawn from the mathemati- 
eal work. 

(3) A plan for a course under which 
the class is made to “jump in the mid- 
dle” of mathematical work and allowed 
to “sink or swim” is successful for gradu- 
ate students who have a mature viewpoint 
regarding the physical aspects of the 
problems. Preparatory work in regular 
mathematics courses in differential equa- 
tions is very desirable, and the results 
obtained following such preparation are 
considerably better than before prelimi- 
nary mathematical study. 

(4) Every effort should be made to 
demonstrate ways of doing concise, clear 
work, and of obtaining solutions in 4 
usable form. The properties of solutions 
and the approximations required to draw 
qualitative conclusions should be dis 
cussed with the class. The student should 
be urged to decide whether his result is 
reasonable to him from a physical view- 
point. 

(5) Ordinarily the applied mathe 
maties course should be taught to chemi- 
cal engineers by a member of the chemical 
engineering staff who has made effective 
and original use of mathematics in his 
own professional work. 
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Much has been talked and written about 
the need for integration of subject matter 
in the field of English and the Humanities, 
but little will be accomplished beyond the 
rewording of catalogues and syllabuses 
unless there is a more fundamental in- 
tegration—individual and group integra- 
tion of the body of men who teach the 
subject matter. 

Education ig an artistic enterprise, and 
as with any art, its purpose is to impose 
order, form, harmony upon formless, in- 
harmonious material. Dissonance plays 
an important part in every artistic proc- 
ess, for without dissonance, harmony 
would have nothing to exert its force on. 
But before the object of the enterprise is 
achieved, the overall effect must be one of 
order, form, and harmony. 

Education attempts something far more 
difficult than anything attempted by the 
fine arts. For its material is that un- 
predictable creature, man, and its tools, 
too, are formed of that same unstable sub- 
stance. It is no wonder that we see so 
many imperfect works of art in this field. 
In painting, the artist is the one all- 
powerful master. His brushes, canvas, 
and pigment perform faithfully and in- 
variably once he learns the laws of their 
being. But in education there is no such 
clear distinction between the active and 





*Presented at joint session of English 
and Humanistic-Social Divisions, 56th An- 
nual Meeting of A.S.E.E., Austin, Texas, 
June 14, 1948. 
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the passive factors. Raw material, tools, 
and the artist himself are all made on one 
mould. Our students must be listened to 
when they now and then assume the role 
of tool or of artist, and we, the teachers, 
are at one and the same time both artist 
and tool. That the result is seldom pure 
chaos and so often even fine art is proof 
of the large ingredient of reasonableness 
in this most unreasonable creature, man. 
As anyone who sits down to write can 
testify, progress is painful or even im- 
possible until the purpose has become 
erystal clear, freed from the fog of other 
purposes competing for leadership. As 
I look over the field of higher education, I 
see all too much confusion at this stage of 
the process. The means are now avail- 
able to achieve almost any purpose, but 
there is often no true meeting of minds 
among those who wield these means. In 
some great universities, which I dare not 
name, many courses are still taught. al- 
most exactly as they have been taught 
for a generation or more. And if one asks 
for a reason, one receives only a rationali- 
zation. An unkind eritie might hazard 
the opinion that all too many educators 
in the college field still do not know A 
from Izzard when it comes to understand- 
ing the purpose and the technique of their 
craft. : 
But that, of course, cannot be true of 
our field— the very special field of engi- 
neering education. If I may believe what 
I read, we are in unanimous agreement 
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about our general aims. We are engaged 
in turning untrained boys into honest en- 
gineers and social-minded gentlemen. And 
most of us are quite willing to be chal- 
lenged to justify whatever we are doing 
in the light of that purpose. To the out- 
side world, I think, we now present a 
most united front. 


Signs of Disharmony 


But is all really harmonious within our 
engineering gates. Why is so much 
energy wasted in tugging and pushing 
against one another? I am only a teacher 
of English and therefore can not fairly 
criticize our professional departments, 
but in the glimpses I have had of their 
activities in more than one engineering 
college I have not been able to avoid 
noticing signs of inner disharmony. Why, 
for instance, should it be so difficult for 
the departments of Civil and of Chemical 
Engineering to agree on what sort of 
mathematics or physics should be taught 
to Freshmen? Why should they and the 
other professional departments so often 
hold contradictory opinions about the sort 
of English and Humanities courses they 
wish their students to take? Why can 
they not reach reasonable compromises in 
the «ause of general harmony? That ‘is 
a question only the professional depart- 
ments can answer. 

Disharmony in the professional de- 
partments would not directly concern us 
in English and the Humanities if these 
departments did not sometimes wield 
sovereign power over everything taught 
in the college. When that is so, whether 
overtly or covertly, their inner harmony 
or disharmony becomes our deep concern. 

But, you may say, what can’t be cured 
must be endured. Let us render unto 
Caesar the things that are Caesar’s. Let 
us remain within our own well-ordered 
house and take comfort in our own har- 
mony, the natural result of the uncom- 
plicated aims of English and the Human- 
ities. Thus by our example we may 
induce the rest of our colleagues to see the 
error of their ways. 





A MEETING 








OF MINDS 


An excellent solution—if our house js 
well ordered, if all our paths are peage, 
But I fear this is not wholly true. Eva 
within our own departments I have some. 
times heard discord far more cacophonow 
than any sound from the laboratories. | 
is my purpose here to look into the cause 
of our own domestic frictions and sy. 
gest a rather drastic remedy. 
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Islands of Serenity 


The trouble, I think, stems from tk 
fact that most of us in English and th 
Humanities have had no contact with a 
engineering college before we starte 
teaching, and some of us made that co- 
tact rather late in life and under ds 
turbing wartime conditions. We fail t 
realize that an engineering college is ju 
what it purports to be—a place where th 
application of knowledge is all-important 
The leisurely atmosphere quite proper f 
the liberal-arts college is not suitable 
our kind of college. Our English 
Humanities courses may provide a f 
islands of peace and serenity in the heeti 
engineering curriculum, but we must 
forget that they are islands, not the whok 
continent. Quite properly, even the ® 
lands must prove their practical utility, 
otherwise our students cannot spare tl 
time to sojourn there. 

Moreover, we are most of us men @ 
thought rather than men of action. Wis incre 
are inclined in that direction by temp} nothing 
ment, and by specializing in English «| erature, 
one of the other Humanities we hat! about all 
deliberately chosen to remain so. Thet) But aft 
fore we sometimes forget that the wotl) only mal 
needs both kinds of men—or rather, tht} We are 
the best men have usually made themself} shape un 
both kinds. It is not our business to weil} Michae] 
our students from the life of action, but} block of 
enrich that life by making them expall] So much 
in the world of thought. Yet too oftel} And for 
observe English teachers (about whom]flicked F 
know most) trying to convert their {within xu: 
dents to a love of literature as if 
boys were heathen perversely followi 
false gods. Personally, I do not consi 
that I have been hired as a missionary 
snatch brands from the burning. 
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One reason why I am not very enthusi- 
astie about missionaries is that the mis- 
sionary attitude too often blinds one to 
the good qualities of the unconverted and 
to the truths in the creed of the heathen. 
In English teachers I have seen this at- 
titude generate a sort of contempt for the 
students they are forced to teach. Re- 
cently I overheard that contempt in a 
biting remark made to a student who 
thought James Joyce had translated the 
Odyssey. Yet that same teacher had him- 
self not long before made an absurd cor- 
rection on a theme because he did not 
know there is a difference between com- 
mon and natural logarithms. To the stu- 
dent (and I must confess to me) that is 
startling ignorance, even in an English 
teacher. The student, having better man- 
ners than the teacher, quietly explained 
and went his way, with one more con- 
firmation that you can’t expect an Eng- 
lish teacher to know much about im- 
portant matters. 

There is, of course, some justification 
for a teacher’s shock at his first contact 
with the Freshman class of an engineer- 
ing college (though I understand that the 
same shock is sometimes felt even in 
liberal-arts colleges). These boys just 
out of high school are abysmally ignorant 
of commonplaces which you and I drank 
in with our mother’s milk. Their speech 
is incredibly bad. They seem to know 
nothing about their own language or lit- 
erature, nothing about history, nothing 
about all the cultural heritage of our race. 
But after the first shock, that should 
only make us warm to the task before us. 
We are artists whose business it is to 
shape unformed human material. Surely 
Michael Angelo was not disturbed if his 
block of stone was rough and ungainly. 
So much greater the challenge to his skill. 
And for us the sight every year of un- 
licked Freshman cubs should only stir 
within us the creative urge. If nature 
normally shaped its raw material to ar- 
tistie form, Michael Angelo would have 
been out of a job. And so would we. 

The truth is—at least according to my 
experience and information—that a large 
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proportion of the best young minds of the 
country now enroll in engineering col- 
leges. These men have sometimes made 
considerable progress in the basie knowl- 
edge necessary to the engineer, but they 
have often neglected knowledge to which 
you and I were personally attracted at 
their age. They are, however, quick to 
learn, and I have found very little active 
opposition to work in English and the 
Humanities. In fact, they often ask for 
more than the crowded curriculum is able 
to offer them. The only thing which re- 
pels them as a group is the wrong kind of 
teaching of English and the Humanities. 
It is common to hear teachers of English 
and the languages complaining of the 
stupidity of their students. But I have 
a sneaking suspicion that the stupidity is 
not all on one side. 


Defects in Teaching Methods 


Even the best of us sometimes make one 
unfortunate error in presenting our ma- 
terial. We forget that we are specialists 
but our students are not. What seems 
very important to us—or might even seem 
important to students in a liberal-arts col- 
lege—may seem quite unimportant to engi- 
neering students, who are interested in get- 
ting the maximum of cultural breadth in 
the minimum of time. Introducing our stu- 
dents to the wealth of fine reading avail- 
able in English is a major part of our job 
(a part, by the way, with which I am still 
far from satisfied in my own college). 
But shall we do that job best by “cover- 
ing” the field of English literature in the 
form of a conventional survey course? It 
takes a big tarpaulin to cover even a base- 
ball infield, and I have never seen any 
anthology within two or even four boards 
that could stretch adequately over five 
centuries of English literature. Any such 
attempt to “cover” inevitably involves the 
inclusion of many minor figures, present 
because of their “historical importance.” 
But historically important to whom? To 
future teachers of survey courses, perhaps, 
but not to engineering students. The 
sooner we forget how we studied litera- 
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ture, the sooner we shall teach it properly 
to engineering students. 

That leads directly to another important 
defect in much of our work. It is easier 
to teach the way we were taught than to 
select new material and devise new meth- 
ods. Hence—being weak creatures like 
the rest of mankind—we tend to ra- 
tionalize in order to protect ourselves. 
What we know is important because we 
know it. The way we teach is best be- 
cause we teach that way. But until we 
learn to recognize this tendency to prove 
to ourselves that the easiest way is the 
best way, we shall continue to waste our 
energy on a treadmill. 

This habit of rationalizing is present 
even in the hardiest of us, but it is most 
pronounced in those of us who shrink 
from the world of practical men and look 
upon our profession as a place of refuge 
from the normal conflict and confusion of 
human life. We retreat to this rather 
lonely ivory tower and then try to con- 
vince ourselves and others that it is the 
best place to dwell in. We try to hold our 
profession back to the days of Matthew 
Arnold and, like early nineteenth-century 
weavers, seek to preserve our ancient 
craft by resisting progress. But finer 
fabrics are now made, to be enjoyed by 
more people, since engineering substituted 
the exhaust of a steam engine for human 
sweat. And the art of making and en- 
joying literature will not die because men 
write with a typewriter or read a Shake- 
speare quarto from microfilm. If we are 
men, we should descend from that shaft 
of elfenbein—indeed, for our salvation 
we must descend, else some day we may 
suffer the decorative but pallid fate of 
the poor Lady of Shalott. There is work 
to be done in the real world, and we 
teachers of literature have a most impor- 
tant part in it. 


Reevaluation and Readjustment 


I have suggested that there is often 
friction among us even within our chosen 
field, that we fail to harmonize our aims 
with those of engineering education in 
general and with those of our colleagues 
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in English and the Humanities, that we 
look too steadfastly toward the past and 
will not face the future. But I have aly 
said that I think there is a way to reduce 
this friction. That way is for each of w 
to take ourselves in hand, whatever ou 
age may be, seek out our own weaknessey 
reexamine our values, and then gradually 
remake ourselves until we become, in ow 
own persons, the well-rounded practic) 
but still thoughtful men we profess w 
want our students to be. Only thus ea 
we win fullest respect from engineering 
students and finally gain the artist’s satis 
faction in a piece of work well attempted 
even if not well done. We may discover 
that we shall go on teaching the sam 
things as before and even use the sam 
outward methods, but there will be a» 
inner confidence and an inner warmt 
which will reach outward to our student 
and our colleagues. 

I speak with such conviction only be 
cause I myself have gone through all thew 
stages, because I myself have been calle 
upon to make many radical reevaluation 
and readjustments. I began as a student 
of classical Latin and Greek. Now I work 
in one of the most practical engineeriy 
colleges in the country. I know the tim 
when I would have considered that 1 
descent toward Avernus. Now I begin ti 
consider it a rise out of the depths. If 
I had become a teacher of ancient la 
guages, I might have led a placid and pe 
haps not unfruitful life, but a rathe 
selfish one withal, mildly influencing: 
few select students and boring all tk 
rest. Now, at least, I know that I @ 
make a lasting impression on hundreds 
bright young men; and in that wom 
strange to say, some knowledge of Plato 
and Virgil is not wasted. I tell you st 
cerely that you and I are fortunate tol 
engaged in engineering education, witha 
its disturbing flurry and bustle, rathe 
than to be stagnating in the old-world # 
mosphere of some neo-Gothic monstrosil 
‘with a steel skeleton and a patina of imi 
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necessary to make during many years of 
teaching. The first concerns the teaching 
of English grammar and composition. 


Because of my early training I in-. 


stinetively think of language in terms of 
Latin grammar, and for many years I felt 
no compunction in making my students 
think of English in the same terms. What 
matter if—as Lear’s fool says of the seven 
stars—the reason why the eight parts of 
speech are eight is “a very pretty reason”? 
What matter if a bright student attempted 
to demonstrate that in English they are 
six or seven or nine or ten? I stretched 
our poor language upon the rack of Latin 
morphology and lashed it securely there. 
To be sure, once in a while even I could 
not make a decision between an adjective 
and a participle or between an adverb 
andanoun. But a little hocus pocus with 
historical grammar or, failing that, a 
specious analogy would confound the 
doubting student and save my face. 

Then at last came the time when I had 
to be honest with myself. When I was 
nineteen I would boldly parse any English 
sentence at sight. But now—when I know 
far more about the English language than 
I did at nineteen—I proceed with great 
caution. Now I begin to understand why 
the students who write well sometimes 
have more trouble with “grammar” than 
the C students. And now, I hope, I begin 
to teach the English language as it is, not 
as Latin scholars decided it ought to be. 

Similarly, too, I once thought there 
was more nobility in a second-rate short 
story or a fuzzy familiar essay than in the 
best piece of utilitarian prose. My stu- 
dents struggled with description, plots, 
characters, and synthetic subjective ex- 
perience. Their diction was gaudy, but 
seldom neat. I fear I even wrote that way 
myself. And then, when all my efforts 
failed to make them produce “literature,” 
I began to question the wisdom of trying 
to teach writing at all. The fact was that 
I had never really tried to teach it. 

But now, I hope, I do somewhat better. 
Thave come to think of writing as it really 
isa mode of communication between 
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men. I never try to make my students 
write without making sure that they have 
something to say. Then I try to help 
them say it as effectively as possible. In 
a word, I try to make them use—as Gold- 
smith once said he did—“the whole art of 
writing, which is but another name for 
good sense.” Try that sometime, if you 
have not already done so, and you will 
never again consider Freshman composi- 
tion a dull course. 

In teaching literature I have had even 
greater adjustments to make. All my 
early training draws me to the past. I 
still tingle to the first line of the Odyssey, 
that simplest of all beginnings to any 
great story. The rumble of Latin case 
endings is still music to my ears. Chaucer 
gives me greater personal pleasure than 
any other English poet. The much- 
capitalized Great Books are to me, as to 
you, friends and familiars. 

But I have long since stopped trying 
to cram all this into my students. I re- 
mind myself that the virtue of a book lies 
not in the book itself but in what it does 
to the reader. If a modern writer can 
reach my students when an old one can- 
not, then the modern writer is the one for 
them to read, at least for the present. 
Once they learn to read profitably, they 
may approach the Great Books on their 
own initiative—if only I do not condition 
them against those books by making them 
distasteful now. 

If I could plan a nes course for 
engineering students exactly as I should 
like it, it would contain a very judicious 
mixture of old and new. Nothing would 
be included just because it always has 
been in such courses. Every writer would 
be there because he. has something to say 
to our generation, whether his first edition 
was written on papyrus with a reed pen 
or printed in a recent Atlantic. My pur- 
pose would be to make my students read 
and like it. And the devil take my own 
predilections. 

In brief, then, my remedy for the lack 
of harmony I sometimes find in our pro- 
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fession is a simple one, but not easy to 
administer. It is to gather ourselves to- 
gether for a true meeting of minds, eager 
for growth and constructive change, and 
willing to compromise for the general 
good. That we may have to sacrifice pet 
notions or change our most cherished 
methods is of no moment. Nothing is 
achieved among men without compromise. 
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By yielding slowly but without reluctance 
to the reasonable opinions of others we 
gain added stature. 

Let us be glad that opinion is not yet 
statie in engineering education. Let 1s 
thank our stars that we work in a field 
where crops are still growing. I, for one, 
am glad to be here. And I think you 
are too. 


College Notes 


Symposium on Engineering Structures 


The College of Engineering of the 
University of Michigan is sponsoring a 
Symposium on Engineering Structures 
during the summer session of 1949. The 
guest professors for this program are: 
Dr. S. P. Timoshenko of Stanford Uni- 
versity and Sir R. V. Southwell of the 
Imperial College of Science and Technol- 
ogy, London, England. The following 
program will be offered: Professor Timo- 
shenko will give a course in Theory of 
Plates and Shells. Professor Southwell 


will offer a course in Relaxation Meth- 





ods with Application to Aircraft Strue 
tures. 

This program will also include aé- 
vanced courses in: Vibrations, Plasticity, 
Dynamics, Theory of Structures, Theory 
of Rigid Frame Structures, Elasticity, 
Photoelasticity, Limit Design, Thermo 
dynamics and History of Dynamics. Th 
Mathematics Department will offer an a 
tensive program in applied mathematic 
In addition to the above, a seminar wil 
be conducted by guest professors whit 
will consist of special lectures by eminett 
men in the structural field. 
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Undergraduate Instruction in High-Speed 
Aerodynamics* 


By H. W. SIBERT 


Professor of Aeronautical Engineering, University of Colorado 


The elementary and intermediate aero- 
dynamics now being taught to undergrad- 
uates in aeronautical engineering schools is 
usually composed of aerodynamic phenom- 
ena that are valid only at Mach numbers 
low enough for the density to be essentially 
constant, that is, for fluid flows that may 
be considered to be incompressible. Un- 
fortunately, at the high flight Mach num- 
bers of modern high-performance air- 
planes and missiles the air can no longer 
be considered incompressible and _ the 
various formulas based upon incompres- 
sible flow can no longer be used. Since 
both now and in the foreseeable future 
there will be a considerable demand in 
government agencies and in aircraft com- 
panies for aeronautical engineers having 
a knowledge of high-speed (or compres- 
sible) aerodynamic phenomena, it would 
appear desirable for technical schools 
that offer courses in aeronautical engi- 
neering to consider the possibility of 
offering instruction in high-speed aerody- 
namies to their undergraduates. 

Because a large number of the technical 
papers dealing with high-speed aerody- 
namic phenomena have been based on 
complicated mathematical processes, it 
has become customary to believe that the 
study of high-speed aerodynamics must 
necessarily be postponed to graduate 
study in either mathematics or engineer- 
ing. Actually, this is a false premise 
beeause high-speed aerodynamics is such 
a broad field that it is possible to pick 


: * Presented at the Aeronautical Engineer- 
ing Division Conference at the Annual 
Meeting, Austin, Texas, June 15, 1948. 


445 


out a large amount of material that can 
be presented to undergraduate engineer- 
ing students without requiring them to be 
thoroughly grounded in higher mathe- 
maties. Moreover, it is just this ma- 
terial that is of primary importance to 
aeronautical engineers interested in the 
design of high-performance aircraft and 
missiles. In support of this statement, 
which to many of you may appear en- 
tirely too optimistic, the author would 
like to call attention to an undergraduate 
course of this very nature which has been 
given satisfactorily at the University of 
Colorado during the last two years. 

In order to prepare the undergraduate 
student for this course in high-speed 
aerodynamics, some of the simpler con- 
cepts of compressible flow have been 
taken up in previous courses in aerody- 
namies and fluid mechanics. In addi- 
tion, he has had a course in thermody- 
namies consisting of five hours for one 
quarter. With this preparation, he does 
not feel lost during the early part of the 
course in high-speed aerodynamics. 

At the University of Colorado it has 
been found desirable to devote three 
quarters of three’ hours each to such a 
course. The first quarter, which is de- 
voted to the fundamental concepts of 
high-speed flow phenomena, is a required 
course for all undergraduate aeronautical 
students majoring in aerodynamics. Al- 
though the second and third quarters are 
also suitable for undergraduates, they 
have been classed as elective courses for 
either undergraduate or graduate stu- 
dents who are seriously interested in 
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high-speed aerodynamic phenomena. The 
material given during these three quar- 
ters will now be outlined. 

Although the student has previously 
had a five-hour course in thermodynamics, 
it was thought desirable to develop again 
at the beginning of the first quarter, those 
portions of thermodynamics that are 
needed in the study of high-speed, steady 
flow of a gas. This review did not prove 
to be a waste of time because the number 
of new concepts introduced in a standard 
course in thermodynamics are not easily 
assimilated by a student unless he is later 
given an opportunity to review them. 
The thermodynamic subjects covered in 
the first quarter are: 


1. Mass flow per unit time across a plane 
surface. 

. Flow work. 

. Work of expansion. 

. Equation of state. 

. First law of thermodynamics (in- 
cluding friction effects). 

. Intrinsie (or internal) energy. 

. Enthalpy. 

. Adiabatic and reversible processes. 

. Entropy and Isentropic process. 

. Energy equation (including friction 
effects). 

. Bernoulli equation for both compres- 
sible and incompressible flow. 

. Euler equation for frictionless flow. 

. Speed of sound. 

. Bernoulli equation in terms of speed 
of sound. 


NS Ore & bo 


oo eo 


Additional subjects (not thermody- 
namic) covered in the first quarter are: 


15. Relations involving speed, speed of 
sound, pressure, density, temperature 
and Mach number. 

Relations involving stagnation condi- 
tions, critical speed of sound and 
maximum speed. 

Dynamic pressure, impact pressure, 
and compressibility correction factor. 
Relation between Mach number and 
lift coefficient for ~~ at constant 
load factor. 


16. 


17. 


18. 
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19. 


27. Aerodynamic heating. 
28. Reversible adiabatic flow within : 


29. 


The second and third quarters cover the 
following subjects: 


ie 





. Pressure coefficients P and S and r. 
. Normal and chord coefficients from 4 


. Critical values of speed, speed of 
. Formulas for pressure and density in 
. Formulas for an altimeter, airspeei 
. Determination of position error of a 


. Relations 


. Linearized differential equation fu 


. Prandtl-Glauert formulas. 
. Development of Ackeret supersotit 


. Supersonic aerodynamic coefficierl 





Terminal Mach number and terminal 
velocity in a power-off vertical dive, 


lation between them. 
chordwise pressure distribution. 


sound, temperature, pressure, density, 
pressure coefficient, and Mach num. 
ber. 


a standard atmosphere. 


indicator, Machmeter, and true air. 
speed meter. 
altimeter, airspeed indicator ani 
Machmeter. 
between true, indicated, 
calibrated, and equivalent airspeeds 


streamtube of infinitesimally smal 
cross section. 
One-dimensional flow in a wind tu 
nel or nozzle. 


Derivation of equations of motion, 
continuity equation, and condition 
for irrotational flow for: 


(a) Rectangular coordinates. 
(b) Cylindrical coordinates. 
(c) Spherical coordinates. 
(d) Conical flow. 

(e) Axially symmetrical flow. 
(£) Two-dimensional flow. 
(g) Incompressible flow. 


compressible flow in terms of 


(a) The velocity potential. 
(b) The disturbance potential. 


theory from the linearized differenti 
equation for compressible flow. 


for a wing of finite span fru 
Schlichting’s method. 
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6. Flow through normal and diagonal 
shock waves. 

. Two-dimensional 
around a corner. 

. Pressures on an airfoil in a super- 
sonic flow. 

. Buseman parabolic formula. 

10. Formulas for the step-by-step inte- 

gration of first-order differential equa- 

tions. 

Supersonic flow past a cone by step- 

by-step integration. ; 

Theory of swept wings. 

Formulas for wing drag from a wake 

survey. 

Discussion of methods of determining 

high-speed aerodynamic data. 

. Diseussion of adverse effects of high 
airplane Mach numbers. 


“I 


supersonic flow 


oo 


So 


11, 


12. 
13. 


14. 


Li 


or 


Donald J. Hebert, head of basic hy- 
draulie research with the Bureau of Ree- 
lamation, has been appointed Associate 
Professor of Civil Engineering at Co- 
lumbia University. 


Dr. Edward C. Creutz, administrator 
of the Carnegie Institute of Technology 
eyelotron project, has been appointed 
Head of the Department of Physies ef- 
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Although the material covered in the 
second and third quarters is in general 
more difficult than the material covered 
in the first quarter, it has been possible 
to make it understandable by a senior 
student by including in the derivation of 
the formulas all steps other than mere 
algebraic manipulations. 

A large portion of this course on high- 
speed aerodynamics is of such a funda- 
mental nature that it has been chosen as 
an elective by a number of Mechanical 
Engineering students who are interested 
in the high-speed flow of a gas (or 
steam) through pipes, turbines or jet en- 
gines. A small amount of additional in- 
formation on lift, drag and moment co- 
efficients have enabled the Mechanical 
Engineering students to follow the sub- 
ject matter with very little difficulty. 


College Notes 


fective July 1, President Robert E. 
Doherty announced today. Dr. Creutz 
becomes a full professor with the an- 
nouncement today and will serve as As- 
sistant Head of the department from now 
until July, when he will succeed the ecur- 
rent Head, Dr. Frederick Seitz, who has 
accepted a position on the University of 
Illinois faculty. 








Three Waves of Progress in the Technical 
Institute Movement” 


By WALTER L. HUGHES 


Supervisor of Admissions and Placement, Franklin Technical Institute 


The 2nd World War dramatically drew 
the nation’s attention to the need of the 
kind of engineering education which the 
technical institutes are prepared, by tra- 
dition and experience to give. However, 
the light of these institutes was so hidden 
under a bushel of misunderstanding that 
it was only with great difficulty that they 
could Jend themselves to the national 
emergency. 

It has only been within the last few 
years, principally the years of the war, 
that educational organizations of the tech- 
nical institute type have been able to win 
acceptance in recognized educational and 
governmental circles. In many European 
countries, schools of this type have, for a 
great many years, been fairly established 
and officially recognized. 

One of the factors resulting in the very 
small recognition of the technical institute 
type of education within educational cir- 
cles in our country is that those largely 
responsible in secondary schools over the 
country for advising their graduates as to 
their selection of post-secondary educa- 
tional programs are themselves largely the 
products of colleges and universities, and 
they are unfamiliar with the philosophy 
of the technical institute. To a great 
many of these high school advisors, there 
are only two post-high school avenues of 
further education. One is the collegiate 
institute of higher learning and the other 
is the trade school, which teaches only 
skills to make a man employable. 


“* Presented before the Technical Institute 
Division of the New England Section, Bos- 
ton, Mass., October 16, 1948. 





Another factor in the problem is that 
relatively little has been done coopera- 
tively by the technical institutes of the 
country to sell their program to the edu- 
cational fraternity on the one hand or the 
graduating high schoool students on the 
other. 


Contribution of E.C.P.D. 


Toward the improvement of this situa 
tion, three significant waves of progres 
can be discerned in the last few years 
The first of these took place in 1943, when 
the E.C.P.D., Engineers’ Council for Pro- 
fessional Development, appointed H. P. 
Hammond, Dean of Engineering at’ Penn 
sylvania State College, as chairman of: 
sub-committee to extend their services to 
technical institutes. Forewarning of this 
action was given at Pittsburgh in 194, 
when in meeting assembled, 16 represents- 
tives of technical institutes and engineer 
ing colleges petitioned E.C.P.D. to initiate 
a study of non-degree programs and devi 
a plan of accrediting. 

E.C.P.D., organized in 1932 as a coop 
erative, conference agency, is participate 
in by the following groups: 


American Society of Civil Engineers 

American Institute of Mining and Mé 
allurgical Engineers 

American Society of Mechanical Eng: 
neers 

American Institute of Electrical Eng: 
neers 

Engineering Institute of Canada 

American Institute of Chemical Eng: 
neering 
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National Council of State Board of En- 
gineering Examiners 

American Society for Engineering Edu- 
cation 


These constituent societies, representing 
more than 100,000 individual engineers, 
have as their objective in E.C.P.D. the 
development of a system whereby the 
progress of the young engineer toward a 
professional standing can be recognized 
by the publie, by the engineer himself and 
hy the profession. 

E.C.P.D. reports, as of October 1946, 
that from among 167 engineering institu- 
tions granting degrees, some 580 curricula 
had been inspected, evaluated, and ac- 
eredited at 133 institutions. On the other 
hand, 98 curricula had been examined but 
not accredited. This was the status at 
the end of 15 years devoted to accrediting 
such schools of post high school education. 

E.C.P.D. reports, as of October 1946, 
that among technical institutes, 6 cur- 
ricula had been accredited at 3 such non- 
degree granting institutions. This was 
the status at the end of only 3 years de- 
voted to accrediting effort and a current 
report would show a healthy increase. 
From this accrediting, technical institutes 
in America can expect to enjoy an in- 
creasing measure of respect. 


National Council of Technical Schools 


The next wave of progress on the tech- 
nical institute front came in 1944, when 
the National Council of Technical Schools 
was organized. In the current year, this 
organization of schools carried a budget 
of $22,000 for its annual operation. Of- 
fies are maintained in Washington and a 
national director, J. F. Noffsinger, to- 
gether with staff, is employed. 

Membership in the Council is made up 
of 3 classes: 


a, Active—those schools having had a 
successful period of operation for at 
least five years. There are now 20 
such members. 

b, Associate—those schools having had 

at least two years of successful ex- 
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perience. There are no such mem- 
bers at present. 

ec. Affiliate—those schools receiving a 
substantial portion of their income 
from endowments. ‘There are now 
three such member schools. 


The Council is governed by a board of 
nine members, three elected annually. It 
is financed principally by dues payable in 
proportion to the annual gross income of 
each school. A pamphlet, published un- 
der the title “Code of Mimimum Stand- 
ards,” sets forth the requirements for 
membership. These standards are, ad- 
mittedly, very high, and there are now 
probably not more than 30, or at the most 
35, schools in the entire United States 
that could meet them. 

Schools are approved only after a per- 
sonal inspection by a committee of two: 
one, a professional engineer from the in- 
dustry being served by the school, the 
other, a successful administrator within 
the technical institute field. Reinspections 
of all schools are required at least every 
5 years. 

One of the accepted responsibilities of 
the Council has been to inform, over the 
country, key individuals who are responsi- 
ble for programs of guidance and counsel- 
ing and to make clear to them the facts 
regarding technical institutes, their edu- 
cational program, their key place in Amer- 
ican industry and the specialized values 
which they offer to high school seniors 
who are planning to enter the various 
technical fields. 


Accomplishments of National Council 


Toward this long range objective, the 
National Council during its past year ac- 
complished the following: 


1. A representative of the National 
Council called upon 44 of the 49 state 
departments of public instruction 
throughout the United States, and 
upon 6 of the 8 ministers of educa- 
tion in the various provinces of 
Canada. All of the Canadian min- 
isters and all but two of our own 





state departments of instruction 
agreed to accept either or both of the 
the Council’s 48 page handbook and 
the 4 page directory, for distribu- 
tion to all secondary schools through 
their respective areas. The Council 
believes that it is more effective to 
have this literature arrive in the 
hands of local vocational counselors 
through their own recognized officials 
rather than carrying on direct rela- 
tions with the 24,000 public high 
schools and the 5000 parochial sec- 
ondary schools throughout the coun- 


try. 

. Practically all of the 96 cities in the 
United States having a population 
of approximately 100,000 or more 
were visited with a view of inform- 
ing local educational administrators 
regarding the work of the Council. 
This local visitation program sup- 
plements the state visitation. Only 
one major city refused the prof- 
fered cooperation in supplying them 
with such a quantity of printed mat- 
ter that every high school senior 
might receive a copy of the Council’s 
directory of approved institutes. 

As a total, approximately 400,000 
directories were distributed through 
the above channels to guidance coun- 
selors who have agreed to distribute 
them to their respective high school 
seniors. Thus, approximately 40 per 
cent of all high school graduates in 
the country were made aware of the 
technical institute, and came to know 
there was a responsible organization 
within the field that was serving as 
an accrediting agency. 

. For 2 years the Council has been 
developing the possibility of having 
the professors of vocational guidance 
and counseling, of various colleges 
and universities, devote a certain 
number of class periods to a discus- 
sion of the place and function of 
technical institutes in a full educa- 
tional program. This has resulted in 
approximately 150 colleges and uni- 
versities using the Council’s litera- 
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ture. In these colleges more than 
7000 students of guidance have re 
ceived a sympathetic understanding 
of the philosophy of the technical 
institute. These college students are 
potential future counselors and guid. 
ance instructors in our public se¢ 
ondary schools. 
4. In addition to the above, the Couneil 
circularized the following groups 
with copies of the handbook and 
directory : 


a. All public and school libraries— 
4000 
b. All county superintendents of 
schools—3442 
. All veterans’ advisors—850 
d. All educational journals; most of 
of these carried reading notices 
regarding the availability of hand- 
book and directory 
e. All members of the National Vo- 
cational Guidance Association 
f. All members of the Canadian 
Vocational Guidance Association 
g. All educational counselors in the 
Army 
h. All educational counselors in the 
Navy 


oO 


With such widespread public relations 
work now carried on across the entir 
country, by the National Council of Teeb- 
nical Schools, the second great wave of 
progress along the technical institut 
front is clearly evidenced, and it can kk 
confidently expected that from it will r 
sult a fuller understanding and a better 
reception of the technical institute type of 
education. 


AS.E.E. Activities 


The next wave of progress differs from 
the preceding ones, which were set i 
action, first, by the cooperative effort of 
various national engineering societies 1 
accredit curricula and, secondly, by a smal 
but energetic group of technical institute 
seeking to accredit schools and finance a 
extensive public relations program. Ti 
third wave of progress followed closely 
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upon the former and resulted from the 
renewed efforts of persons holding indi- 
vidual memberships in the Technical In- 
stitute Division of the A.S.E.E. From a 
low in attendance of 6 at the annual meet- 
ing in Chicago in 1943, interest has in- 
ereased steadily. At Minneapolis in 1947, 
there was an attendance of 40. At Austin 
in 1948, there was an attendance of 80. 

Some of those participating in the 
record-breaking attendance at Austin be- 
lieve the meeting made history. Every 
session of the Division’s full schedule 
showed a very wholesome expansion of in- 
terest in this area of engineering educa- 
tion. The fact that the Society scheduled 
throughout the general sessions of the 
whole body three speakers from the Tech- 
nieal Institute Division was significant of 
the expansion of interest by the whole 
Society in the technical institute area. 

The Austin meeting had been planned 
as a Silver Anniversary meeting to cele- 
brate the completion of 25 years of pio- 
neering and development in the technical 
institute type of engineering education. 
The Division opened its proceedings one 
day in advance of the whole Society in 
order to accommodate its full schedule of 
4 days. Any reporting of the meeting 
would remark first upon its warm feeling 
of cooperative fellowship. This was noted 
particularly in two ways: 


First, the growing tendency among 
technical institute personnel to ad- 
dress each other by first names. This 
method of salutation is well known 
for its capacity to cultivate friend- 
ship and is also compatible with the 
inclination on the part of technical 
institute personnel to place emphasis 
upon the individual as such, and not 
in light of academic titles and de- 
grees which he might happen to have. 

Secondly, this warm conference feeling 
was well noted in the interchange of 
attendance between the Junior Col- 
lege Division and the Technical In- 
stitute Division. 


The overall impression of the meeting 
was the consciousness of movement. 


Be- 
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hind stretched 25 years of pioneering. 
Today a milestone was being unveiled. 
Ahead lay challenging new territory to be 
developed. 

However, it was the challenge of the 
future that, for the most part, quickened 
the delegates. The following milestones 
of achievement appeared as next objec- 
tives along the track ahead: 


1. We have come to speak of our area 
of education as the “technical institute 
type of engineering education.” Working 
in this area are found the following varie- 
ties of institutions: 


a—Endowed Technical Institutes 

b—Proprietary Technical Schools 

e—University Extension 

d—Federal, State and Municipal In- 
stitutes 

e—Training-in-Industry Technical 
Schools 

f—Evening Technical Institutes 

g—Junior Colleges 


Representatives from each were present. 
One thing characterized them all. They 
were all engaged in terminal, technical 
education. Over the country they repre- 
sented 150-200 schools, which number 
equals the engineering schools granting 
degrees, and is well on the way toward 
reaching the goal set in the S.P.E.E. 
Study of 1931, in which the late W. E. 
Wickenden showed the country needed 
250 schools of the technical institute type. 
There was much expression of opinion 
that all personnel engaged in terminal 
technical type of engineering education 
should join forces. Only by one con- 
solidated organization could we go for- 
ward to really occupy the field referred to 
by J. B. Conant (Annual Harvard Report 
1946) as the area of education demanding 
most expansion. 

The debate, carried on both in and out 
of scheduled sessions, culminated iin the 
appointment of a National Committee of 
21. Its membership, representing the 
various phases of terminal-technical engi- 
neering education and also representing 
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the various geographical sections of the 
country, follows: 


National Committee of 21 


Adams, H. P.—Director, School of Technical 
Training, Oklahoma A. & M. College, Still- 
water, Oklahoma : 

Beese, C. W.—Technical Extension Division, 
Purdue University, Lafayette, Indiana 

Bethel, L. L.—Director, Y.M.C.A. Junior 
College, New Haven, Connecticut 

Burroughs, K. L.—Vice President, Aero- 
nautical University, Chicago 3, Illinois 

Dobbs, F. F.—Principal, Wentworth Insti- 
tute, Boston, Massachusetts 

Ellingson, M.—President, Rochester Insti- 
tute of Technology, Rochester, New York 

Faig, J. T.—President of Departments, Ohio 
Mechanics Institute, Cincinnati, Ohio 

Gray, J. E.—President, Lamar College, 
Beaumont, Texas 

Holderman, K. L.—Secretary, E.C.P.D. Sub- 
committee on Technical Institutes, Penn- 


sylvania State College, State College, 
Pennsylvania 
Hughes, W. L. (Chairman)—Director of 


Admissions and Placement, Franklin Tech- 
nical Institute, Boston, Massachusetts 

Jarvie, L. L.—Associate Commissioner of 
Edueation, State Education Department, 
Albany, New York 

Johnson, L. V.—Director, Technical Institute 
Division, Georgia School of Technology, 
Chamblee, Georgia 

Jones, C. S.—President, Academy of Aero- 
nautics, LaGuardia Field, New York, New 
York 

Knudsen, H. B.—Dean, Chicago Technical 
College, Chicago, Illinois 

Pratt, D. F.—Director of Training, Cincin- 
nati Milling Machine Company, Cincinnati, 
Ohio 

Ricciardi, N.—President, Sacramento Junior 
College, Sacramento, California 

Rodes, H. P.—Assistant Director of Rela- 
tions with Schools, University of Cali- 
fornia, Los Angeles 24, California 

Rimboi, N. R.—Director, Technical Insti- 
tute, Fenn College, Cleveland, Ohio 

Rouillion, L. H.—Director, Mechanics Insti- 
tute, New York 18, New York 

Spahr, R. H.—Administrative Chairman, 
Division of Cooperative Program, General 
Motors Institute, Flint, Michigan 

Werwath, K. O.—President, Milwaukee 


School of Engineering, Milwaukee, Wis- 
consin 
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From the whole committee a sub-com- 
mittee composed of H. P. Adams, chair. 
man, H. P. Rodes and K. L. Burroughs 
was appointed to make a study of the 
problem of consolidation and appropriate 
by-laws. This committee went to work at 
once and is now circulating a list of over 
600 names known to be vitally interested 
in the terminal-technical area, with 4 
questionnaire seeking to gather a full ex. 
pression of opinion from all. 

This material will be presented before 
a meeting of the whole committee, sched- 
uled to meet in Milwaukee, December 
28, 29. 

2. A second milestone was sighted at 
Austin by a paper making a concrete pro- 
posal for a method to meet the urgent 
need, outlined in the S.P.E.E. Report of 
1931, of an educational credential for 
graduates that will have national recog- 
nition. 

This discussion will be further devel- 
oped by the National Committee of 21 at 
Milwaukee. 

In brief the proposal suggested laying 
at the door of one of the national founda. 
tions interested in educational researeh 
and testing, the problem of organizing a 
battery of test material for each area of 
engineering education. These tests would 
be monitored annually at accredited 
schools and returned to the national fou- 
dation for scoring. An appropriate na- 
tional certificate, to be known as Engi- 
neering Knowledge Rating (E.K.R.), 
would be issued to individuals applying 
and paying a fee. The procedure would 
need be underwritten by a prolonged pub 
lie relations program to promote the value 
of E.K.R. with prospective students and 
parents on the one hand, and with em- 
ployers in industry on the other hand. 

Briefly epitomizing this record, there 
are heartening waves of progress along 
three fronts. First, came the support of 
the national engineering societies through 
their agency, the E.C.P.D., in extending 
their curricula accrediting program to the 
technical institute area. Next, came the 
National Council with energy and funés 
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to set a Code of Minimum Standards, to 
accredit schools meeting those standards 
and to persistently carry on a long range 
and extensive program of public relations. 
Finally there gathers in rapidly acceler- 
ating numbers the legion of personnel 
actually engaged in this area of educa- 
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tion, to consolidate their individual mem- 
berships into a new and comprehensive 
division of the A.S.E.E. 

In conclusion, it would seem inevitable 
that this generation will witness the rise 
and flowering of the technical institute 
type of education in America. 


Sections and Branches 


A meeting for the purpose of reacti- 
vating and reorganizing the National 
Capitol Section of the ASEE was held at 
the University of Maryland on March 3. 
S. S. Steinberg, Vice President of the 
ASEE, was temporary Chairman and 
spoke of the organization of the original 
National Capitol Section and explained 
the reasons why it has been inactive dur- 
ing the war period and the need for re- 
activating the Section. 

Following the Chairman’s brief discus- 
sion, G. F. Corcoran presented a report 
and a proposed Constitution and By-laws. 
A discussion ensued as to the proper 


name to be given the Section, the final de- 
cision being to call it “The National Capi- 
tal Section of the ASEE.” 

After the adoption of the Constitution 
and By-laws, the following officers were 
nominated and adopted: Chairman, H. H. 
Armsby; Vice-Chairman, J. H. Potter; 
Secretary-Treasurer, W. Oncken; Repre- 
sentative on the National Council, S. S. 
Steinberg. 

Following the election of the officers, 
Vice-President Steinberg gave a very in- 
teresting talk on his experiences and ob- 
servations during his recent official visit 
to Latin America. 














Control of Enrollment* 


By R. C. ERNST 
Dean, Speed Scientific School, University of Louisville 


The establishment of a policy for the 
control of enrollment in Engineering 
Schools is no simple task. It is a grave 
responsibility, and it will require a great 
deal of frankness and consideration of all 
the facts. It will even cause us to inquire 
why we should consider the limitation of 
enrollment. 

In its final analysis, such a policy must 
recognize our accountability to the com- 
munity to prepare its youth adequately, 
our obligations to youth itself, which is 
looking to us for its training, and the re- 
sponsibilities of the profession to main- 
tain high standards. These constitute our 
primary concern, but our policy itself can 
be somewhat simplified when we recognize 
that we must set about creating the best 
and most competent means of protecting 
the rights of the public. This means that 
in the training of an engineer we shall 
select those most capable of being trained 
for the profession and offer the most com- 
petent and comprehensive training to fit 
the needs of Society in which the engineer 
is to practice his profession. 

We have therefore merged the ideals of 
each. The public is satisfied because, 
above all, it does recognize competency. 
Youth is satisfied because those who are 
best qualified are given an unusual oppor- 
tunity to serve. The profession is satisfied 
because it has brought into its ranks those 
most competent to be its associates. 

Before resorting to such a simple policy 
of selection and training, it would be well 
to inspect the forces that have caused 


* Presented before the Southeastern Sec- 
tion of the A.S.E.E. at its annual meeting 
at the University of Florida, Gainesville, 
Florida, March 3, 1948. 
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us to inquire why we should consider con- 
trol of enrollment. 

The demands in education are subject 
to the same physical laws that control our 
economy and our social well being. Too 
often the forces that have exerted them. 
selves, however, have caused changes that 
are merely protective mechanisms. They 
have caused us to create theories which 
themselves did not observe the same physi- 
cal laws. Let us recognize, then, that 
there are certain forces which are causing 
us to give consideration to the question 
of the control of enrollment. 


Reasons for Considering Control of 
Enrollment 


First of these is the demands of an 
Industrial Democracy. The American 
Democracy has demonstrated that a high 
standard of living ean best be created by 
a high degree of industrialization. The 
factors that have contributed to this high 
degree of industrialization are: (a) Natt 
ral resources of which we have an abut- 
dance but which we have not ye 
fully recognized our responsibilities to 
conserve; (b) the high creative genius of 
our people as evidenced by our scientific 
developments, our parade of inventions 
and our engineering achievements; and 
(ec) a well coordinated economic and po 
litical system that has allowed the growth 
and development of business managed 
organization and mass production indus 
try. In the United States we have been 
able to bring these favorable circumstances 
together. 

It is this system within which we must 
train our professional people. The very 
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nature of this system as it now exists de- 
mands that we have highly trained tech- 
nical personnel in the various fields of 
basic and applied science and engineering 
as well as those trained adequately in the 
fields of business and government. In 
the field of engineering comes the obliga- 
tion to train men with a high order of 
ereative genius in order to bring about 
further engineering developments. At the 
same time these men must have a high 
degree of social and economic conscious- 
ness. 

Secondly, we must certainly recognize 
that within the period of the war effort, 
the demands of a mechanized scientific 
warfare forced the training of an unusu- 
ally large number of men in more tech- 
nical fields than our normal peace-time 
economy demanded. Much of this will 
reflect to the benefit of the country for 
many years to come, for it has brought a 
higher skill to many of our young men. 
The colleges of today are training many 
of these young men, who, under the bene- 
fits established by a gracious and grate- 
ful Government, are taking advantage of 
the availability of educational facilities 
which would not have existed under other 
circumstances. This new force, however, 
will be affected by the same set of physi- 
cal laws. If our screening has not been 
carefully done, our training adjusting 
itself to the changing times, we may find 
that we have forced men of high aptitudes 
into accepting positions on a lower profes- 
sional level. 

The third factor is the requirement of 
industry. We have had presented to us 
very ably within the last several years 
statisties from reliable sources; from in- 
dustry, from Government agencies and 
those which we have ourselves established, 
all indicating that at the present rate of 
training we might be approaching a de- 
gree of saturation with respect to the re- 
quirements for the employment of engi- 
neers. If these are the facts, we have in- 
deed responsibilities that will require us 
to do clearer thinking and better planning 
than we have ever done before. 
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An Economy of Abundance 


It is an oddity that a great Industrial 
Democracy having all the requirements 
for the continuance of an increasingly 
high standard of living exists actually in 
an economy of abundance but lacks basic 
boldness and practices at every turn an 
economy of scarcity. The period of pio- 
neering for Americans has just begun. 
Only the first phase of our pioneering has 
closed. Truly the era of physical, geo- 
graphical expansion has drawn to a close, 
but the further need for pioneering the 
technological and sociological fields will 
exist for a thousand years. Industry in 
many of its component parts has barely 
been touched by the skill of the technical 
man. But we must be realistic. If we 
lack the boldness of practising an economy 
of abundance, if we cannot sell to other 
industries and show them their need for 
technical men, then indeed we will soon 
approach a degree of saturation. We 
must recognize, then, that this will mean 
a need for fewer but at the same time, 
more highly trained technical men. 

Another force that is exerting itself is 
the increase in the available knowledge 
of the basie sciences. This knowledge was 
considerably extended throughout the war 
period and will definitely be a positive 
force in the selection and training of engi- 
neers. Science courses must be reori- 
ented, re-planned, and extended. Math- 
ematics must extend even further as an 
aid in the field of interpretation and cor- 
relation of data. Certain courses must 
be approached as fundamental philoso- 
phies, leaving their application to the 
several fields of engineering in which they 
are to be applied. More specifically, 
theoretical chemistry and thermodynamics, 
theoretical mechanics, fluid mechanics, 
heat transmission are all basic philoso- 
phies that need this type of treatment. 
Our graduates must be trained to be. engi- 
neers first, specialists in designated fields 
of engineering afterwards. If these 
changes are to take place, and they must 
eventually, the selection of young men to 
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train engineers becomes even a more im- 
portant and exacting task. 

The fifth factor is consciousness for 
better orientation of professional men in 
the broad aspects of social and human 
relations. The most momentous document 
in this phase of engineering training of 
this decade is The Hammons’ Report 
which reflects the demand for a broader 
program in the training of engineers. 
It shows the need of the influence of the 
social humanistic courses. Whether we 
are really willing to continue this pioneer 
thinking by bringing forth in our insti- 
tutions of higher learning, integrated 
programs rather than those of a pre- 
professional type, is yet to be seen. More- 
over, whether we will render simple lip- 
service to this program by adding to the 
curriculum these so-called Social Human- 
istic courses by name, or whether we will 
make a serious attempt to find out what 
is needed and to fit them into the needs 
of our engineering students is yet to be 
determined. Fundamental and careful 
thinking is needed in this direction. What 
do we really propose to do? What can be 
accomplished with youth in the fields of 
Engineering under such a plan? Are 
we bold enough to apply to our educa- 
tional program the scientific principle to 
its ultimate conclusion, or will we take 
the easier path and leave our thinking to 
others and let another generation of grad- 
uates fail to assume their rightful place 
in Society? 

The report of the President’s Commis- 
sion on Higher Education for an Ameri- 
ean Democracy should challenge our best 
planning. The document points out the 
basic principles upon which our educa- 
tional system in a free democracy are 
conceived, namely, education for all who 
ean partake. It is our desire to have an 


informed public and to pass to them the 
benefits of general education. There lies a 
challenge to consider our program of 
training and designing an even better and 
finer system of professional education. 
We are dedicated to the principles of hav- 
ing an informed people, and this is the 
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function of general education. At the 
same time we could well dedicate ourselves 
to an improved system of professional 
education. The conclusion is the same— 
more adequate and better selection, and 
better, more comprehensive training for 
engineers. 


Methods of Selection 


If we would inquire into the methods 
of selection then these questions imme 
diately arise: has our selection in the past 
been adequate? Will it be adequate for 
the future? What has been done in other 
professional fields? In the training of 
the scientists on-the higher professional 
level, young men of similar interest and 
aptitude come to them for training. 
They are screened carefully through 
seience and mathematics until at last 
they arrive at a bachelor’s degree. Even 
then they are not qualified as competent 
scientists. They must extend their work 
through the screening process of the 
master’s degree, where they are intro 
duced to the field of basic research. A 
further selective process before they ar 
judged competent to carry on adequately 
in the fields of their specialization is ful 
filled by the requirements of the PhD. 
degree. A rather thorough screening has 
taken place in the seven years required 
to select and to train them. In the field of 
medicine the selection is likewise singt- 
larly used. Many students have received 
their bachelors’ degrees before they art 
admitted to the medical schools, and while 
this is not a requirement it is becoming 
more and more generally accepted; this 
period is followed by a further selection 
of three years before the young men, after 
a year’s internship, are allowed to praetitt 
their profession. A bachelor’s degree i 
almost a requirement for entrance int 
the better Dental and Law Schools in tlt 
United States. A thorough screening hi 
taken place by this time. 

In the field of professional engineering, 
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adequate, or are they in serious need of 
revision? In many cases, four years of 
high school mathematics are required for 
entrance. That requirement is consider- 
ably above any of those required in the 
other professions. The basic requirement 
of one year of a physical science, and 
possibly two, is almost standard. We 
have supplemented this by certain apti- 
tude tests in mathematics and in the physi- 
ial sciences. These have been the basic 
sereenings. We have followed this by 
what has been probably the most com- 
petent, the most thorough, and the most 
rigorous training in four years in any 
professional field. Mortality figures in 
engineering are claimed by many to show 
that we have our selection at the same 
level as the other professions. But there 
have been many cases in which the screen- 
ing has been entirely inadequate. 


Effect of Secondary Education 


It would be well to give some thought 
to and to evaluate the effect of secondary 
education. Our communities pass to 
higher education only the responsibility of 
a general education of its youth. They 
leave to the professional school that which 
is demanded in the field of training for 
the professions. This we must recognize; 
this we must accept. If we have not. ac- 
cepted this point of view, it is an un- 
reality of our own making. Our con- 
stituents in the final analysis will be proud 
to accept any standard that we ourselves 
set. The same thing can be said of the 
high schools. If preparation for College 
is inadequate, maybe we have only our- 
selves to blame. Probably we have not 
insisted that the standard of high school 
education be at the level which we be- 
lieve acceptable to us to make possible 
the type of training that we offer. The 
primary function of secondary education 
is general education. The high schools 
will train the young men who enter our in- 
stitutions to meet any standards upon 
which we insist. 

The task of the control of enrollment 
seems to have simplified itself consider- 
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ably, as we inspect the problem thor- 
oughly. At every turn the answer is the 
same: better selection, better training. 
As we set up these selection methods, 
we must recognize certain fundamental 
factors. We must recognize that scientific 
curiosity and mechanical aptitude have 
been the guiding spirit in the selection 
of engineering by young men. These are 
the things that cause men to be interested 
in Engineering, but there must be other 
bases for screening. Our first and pri- 
mary screening must be on the basis of 
aptitudes in mathematics and the physical 
sciences. A second and less well defined 
screening is also a necessity. Personality 
meaning in this case the ability to be liked 
and to get along with others must have a 
better way of defining and to be meas- 
ured. A method of determining the 
social consciousness and business acumen 
of the candidate will probably lie in the 
second screening. On the third level 
of our screening is the ability to judge 
creative genius, administrative ability, 
and the capacity for assuming respon- 
sibility. When we have set up our sereen- 
ing methods in these three areas, then we 
will be able to judge better how to advise 
and counsel the young man so that he can 
find the most abundant life in the field 
of specialization. These are “musts,” 
these must be extended, these are the obli- 
gations which we owe to the young man 
whom we are to train. 

If we are training young men who are 
incapable of accepting responsibilities, 
that these aptitudes will indicate, then 
we probably are training little more than 
technicians; a training while necessary 
which we could well leave to others. 
There is no reason to believe that engi- 
neering is different from the other pro- 
fessions. Medicine and dentistry need 
their technicians, and they are well de- 
fined below the professional level of the 
practicing men. Perhaps engineering 
must have a program that distinguishes 
between its professional people and its 
technicians even though there will be some 
overlapping. 

These factors lead us then to but one 
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conclusion—Control of Enrollment does 
not necessarily imply limitation of enroll- 
ment. We are really interested in a more 
careful method of selection. The pro- 
gram, then, basically calls for each of us 
in our own community to measure the re- 
sults of these forces and then, based upon 
the changing forces as they exercise them- 
selves upon us from time to time, to set up 
a selective program that will give us the 
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type of engineer that we have defined will 
be needed in our highly specialized civili- 
zation. This will require us to re-evaluate 
our method of selection and also cause us 
to re-evaluate our curricula. We must 
consider carefully the service we are to 
render to the youth of our community and 
to our profession. This is the service to 
which we have so faithfully dedicated 
ourselves. 





JUNE 20-24 





ANNUAL MEETING 


Rensselaer Polytechnic Institute 


TROY, N. Y. 
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Report on the Program of the Third Summer 
School for Chemical Engineering Teachers 


The general theme for the University 
of Wisconsin Chemical Engineering Sum- 
mer School was “What Should We Teach 
and How Can We Teach It?” Forty 
papers were presented. The enthusiasm 
with which they were received is indi- 
eated by the fact that vigorous discus- 
sions followed the presentation of the 
papers. Copies of the papers presented 
were issued to those in attendance at the 
Summer School. The Publication Com- 
mittee expects to have the papers bound 
and made available to those interested in 
having a complete set in a more perma- 
nent form. Dr. A. H. Cooper of Buck- 
nell University is the chairman of the 
Publications Committee. A record was 
kept by the Secretary of the Chemical 
Engineering Division of those who took 
part in the discussions. 

No attempt has been made to summar- 
ize the papers presented as they are avail- 
able in the files. The following papers 
were presented : 


Unit Processes 


1. “The Place of Unit Processes in 
Chemical Engineering Education.” R. 
Norris Shreve. : 

2. “Some Aspects of Unit Processes.” 
C. C. DeWitt. 

3. “The Unit Process Versus the Proc- 
ess Industry Concept.” K. A. Kobe. 

4, “Graduate Instruction in Unit Proc- 
esses.” C, R. Prien. 

5. “Unit Processes—A Commencement 
Course.” P. H. Groggins. 

’ 6. “Unit Processes as a Chemical Engi- 
neering Classroom Integration Course.” 
F. C. Vilbrandt. 

7. “Unit Processes as a field for Grad- 

uate Research.” Lloyd Berg. 


Report Writing 


1. “Writing Chemical Engineering Re- 
ports.” K. A. Kobe. 

2. “Training in the Writing of Re- 
ports: An Industrial Viewpoint.” A. J. 
Krombholz. 


Thermodynamics 


1. “History and Exposition of the 
Laws of Thermodynamics.” J. H. 
Keenan and A. H. Shapiro. 

2. “Teaching of Undergraduate Ther- 
modynamies for Chemical Engineers.” 
O. A. Hougen. 

3. “Graduate instruction in Thermody- 
namics.” Robert York, Jr. 

4. “Practical Application of Thermo- 
dynamic Principles to Industrial Prob- 
lems.” R. L. Hershey. 


Applied Electrochemistry. Mathematics 


1. “The Teaching of Electrochemis- 
try.” W. A. Koehler. 

2. “The Application of Mathematics to 
the Solution of Chemical Engineering 
Problems.” R. L. Pigford. 


Chemical Reaction 


1. “The Application of Chemical Ki- 
netics to Industrial Reactor Design.” 
R. R. Wenner. 

2. “Consecutive and Competitive Re- 
actions.” N. K. Anderson. 

3. “Kinetics of Catalytic Reactions.” 
K. M. Watson. 

4. “Liquid Phase Reaction Kinetics.” 
R. R. White. 

5. “Reversible Reactions.” 
ber. 


H. J. Gar- 


459 


460 


Instrumentation 


in the Chemical 
D. P. Eck- 


1. “Instrumentation 
Engineering Curriculum.” 
man. 

2. “Laboratory Equipment for Instruc- 
tion in Principles of Process Control.” 
R. J. Altpeter. 


The Graduate Program in Chemical 
Engineering 
1. “Graduate School 
Chemical Engineering.” James Coull. 
2. “The Development of Graduate 
Courses in Chemical Engineering.” G. 
G. Brown and D. L. Katz. 
3. “The Selection and Administration 


Standards in 


of Graduate Thesis Projects.” G. G. 
Brown and R. R. White. 
4, “Industrial. Fellowships.” L. A. 


Wetlaufer. 


Teacher Qualifications and Development 


1. The Dean’s Viewpoint: “Teacher 
Qualifications and Development with Spe- 
cial Reference to the Teaching of Chemi- 
eal Engineering.” T. K. Sherwood. 

2. The Student’s Viewpoint: 


(a) “The Teacher in the Classroom.” 
L. E. Stout. 

(b) “Teacher Qualifications in Re- 
lation to Education Outside the 
Classroom.” W. E. Ranz. 





CHEMICAL ENGINEERING TEACHERS’ SUMMER SCHOOL 





The Newer Unit Operations 


1. “Progress in Unit Operations Sine 
the 1939 Summer School.” T. H. Chil. 
ton. 

2. “Fluidizing—A Tool for Chemical 
Industry.” D. L. Campbell. 

3. “Azeotropic and Extractive Distil. 
lation.” A. P. Colburn. 


4, “Hypersorption.” Clyde Berg. 


Plastics Technology 


1. “A Lecture Course in the Technol. 
ogy of Resins and Plastics.” P. P, 
Bruins. 

2. “Laboratory Courses 
Technology.” L. E. Stout. 


in Plastics 


Laboratory Instruction in Chemical 
Engineering 

1 “The Design of a Laboratory Experi- 
ment.” W. R. Barnes and G. G. Wil 
liams. 

2. “Design of Apparatus for the Visual 
Demonstration of Chemical Engineering 
Principles.” B. §. Pressburg and Jess 
Coates. 

3. “Instrumentation of Unit Oper 
tions Experimental Equipment.” J. H 
Koffolt. 

4. “The Practice of Safety in th 
Chemical Engineering Laboratory.” & 
L. Huntington. 

5. “The Treatment of Data in the Lab 
oratory Report.” <A. S. Foust. 
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Report of Committee on 
Sections and Branches 


SECTION ACTIVITIES 


Ten of the eleven Sections reporting 
hold general sessions. Of the ten, seven 
also hold sessions for the various instruc- 
tional divisions. One Section reported 
no general meetings except a business 
meeting, all other sessions being devoted 
to the instructional divisions. As a rule, 
sections meet but once a year. This may 
be in the fall or in the spring, or occa- 
sionally during the Christmas vacation. 
Among the subjects discussed at Sectional 
meetings, are technical institutes, place- 
ment of graduates, teaching techniques, 
problems of admission, ECPD, and cur- 
riculum matters. Last year about 30 
per cent of the time was spent in discus- 
sing teaching technique, and 30 per cent 
discussing curricula. In some sections of 
the country where it is heavily industrial- 
ized, speakers from industry are fre- 
quently invited to address section meet- 
ings. Most of the Section meetings are 
arranged for a two day period. 

One Section reports that it is not plan- 
ning to use divisional meetings because it 
feels that the number of people in attend- 
ance at some of the divisional meetings 
is so small as to be discouraging. Other 
Sections report that two or more divisions 
are being combined in order to avoid 
too small a number at any one of the 
sessions. 

Professor H. G. Daasch of the Kansas- 
Nebraska Section states that they have 
general meetings and round table discus- 
sions for the various instructional divi- 
sions. “It has proven generally satis- 
factory, has proven of sufficient interest 
to draw a crowd of 150 to 200, and seem- 
ingly has offered an opportunity for 
various members to meet in fellowship, 


to listen to leaders in various fields of 
activity, and also to speak for themselves 
during the round table discussion.” It 
seems to me’ that Professor Daasch has 
summed up very nicely a justification for 
the efforts required to arrange good Sec- 
tional meetings. 


BRANCH ACTIVITIES 


Some Branches are affiliated with an in- 
formal faculty club of one sort or an- 
other. In other cases, there is no affili- 
ated group but all faculty members are 
invited to attend the Branch meetings. 
Affiliation with local groups may tend to 
increase the interest in the ASEE or it 
may result in a complete loss of identity 
of the ASEE. One active Branch uses 
the affiliation effectively to increase the 
national membership. In another Branch 
not one of the officers of the local Branch 
was a member of the National Society. 
This year some nine persons were re- 
ported to the Secretary’s office as new 
officers who were not members of the Na- 
tional Society. 

All of these people were written con- 
gratulatory letters and extended invita- 
tions to join. So far only two have ap- 
plied for membership. A note was sent 
to all Branches and Sections asking them 
to instruct nominating committees to 
check their selections for Society mem- 
bership. Has anyone a suggestion for 
further action here? 

The program planned for the Branch 
meetings leans toward the problems of 
the instructor and teaching techniques 
and there is more of this type of material 
in the programs of the Sections than in 
the National meetings. The Branch at 
Michigan State College sponsors a teach- 
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ers training program in addition to their 
other activities. 

The Minnesota Branch is sponsoring a 
three day seminar on “Cooperative In- 
dustrial Research.” The committee in 
charge of this seminar is composed of 
ASEE members and representatives from 
state-wide industries. Its purpose is to 
promote research programs sponsored by 
industries within the state of Minnesota. 
Speakers for this seminar are being 
drawn from educators and business ad- 
ministrators from the eastern half of the 
United States. It is being financed by a 
registration fee which will be paid by 
faculty members and industry alike. 

The Newark College of Engineering 
Branch reports that “We have had little 
difficulty in enlisting the support of most 
of the members of the faculty for dis- 
cussion groups at which matters relating 
to teaching was to be discussed. We 
have never sponsored meetings upon 
engineering subjects under the auspices 
of the Branch in as much as this field is 
rather adequately covered in this part of 
the world. We do feel, however, that the 
question of orientation and training of 
young instructors in engineering colleges 
has never been adequately considered and 
could very profitably be attempted.” It 
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seems to us that this might be a partier 
larly fitting undertaking for any Braneh, 

The University of Alabama Branch is 
this year working with the Associated 
Industries of Alabama. Two very inter. 
esting subjects are being discussed: the 
first by a speaker from industry on the 
topic “What Does Industry Expect of 
Engineering Graduates”?, the second by 
the Head of the Department of Industrial 
Engineering in the college on the topic 
“What an Engineering College Expects 
of Industry.” A third meeting will fea. 
ture a panel discussion with two men 
from industry and two faculty members 
on A More Workable Arrangement Be. 
tween the Engineering Colleges of Ou 
State and Industry. The North Carolina 
State College Branch holds general se- 
sions but has evolved the plan of asking 
each of the particular divisions, such as 
Electrical, Civil, or Mechanical Engineer- 
ing Department to formulate or sponsor 
a program suitable for each meeting, 
The Chairman there, Professor T. ¢. 
Brown, suggests that the national office 
mail instructions for the new officers of 
Branches and suggestions to the Program 
Committee, to these officers as soon a 
their election is reported. 





theme of the year 





PARTNERSHIP WITH INDUSTRY 
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Drafting and Machine Design 


The machine design teacher is vitally concerned with the drafting ability of his stu- 
dents since drafting in some form is involved in the solution of nearly all machine design 
problems. A sketch, made with straight edge and compass, is usually necessary to convey 
the given information about a problem. Sometimes the solution will be obtained by means 
of a graphical layout. At other times a shop detail will be required. As a general state- 
ment it can be said that a student whose drafting is good will be more successful in solving 
problems than one whose drafting is poor. During an examination there is no doubt that 
a clearly drawn sketch on which the given data has been placed will be of great help in 
obtaining the correct answer. 

As a rule it is difficult to convince students of the benefits that will be obtained by 
doing good drafting work. They have not yet learned that drafting is the language of 
the engineering profession, and that it is usually not possible to speak authoritatively, or 
supervise the work of others, until a thorough mastery of the drafting art has been 
achieved. Not realizing the importance of drawings in the engineering world, students 
are inclined to look upon drafting as merely another required course to be taken for the 
purpose of getting a passing mark. The contents of the course are then forgotten and 
afterwards their drawing may be done in whatever fashion their fancy dictates. Students 
are quite unaware that such practices will make them appear in a most unfavorable light 
in the company of experienced engineers. 

Excellent textbooks on the subject of drafting are available, and in general the qual- 
ity of drafting instruction is at a high level in the engineering schools. However the 
writer feels that it is a mistake to have too many beginning teachers in the drafting de- 
partment. The majority of the teachers should be men of long experience in engineering 
work. The cumulative effect of studying under such teachers will help convince the stu- 
dents that the rules of drafting, which have evolved during a long period of time, must be 
thoroughly understood and strictly followed. 

Not only must the finished drawing meet the accepted standards, but the techniques 
used in making the drawing should conform as nearly as possible to the best professional 
practices. If the students can gain some proficiency in such practices while they are still 
in school, they can all the more quickly pass on to more important engineering work after 
graduation. Any student would be greatly benefited if he could spend the summer vaca- 
tion following the freshman year in the drawing room of an industrial firm. Full time 
work on the drawing board for a number of months in the company of professional drafts- 
men will consolidate his classroom training, and will establish correct habits in this im- 
portant phase of his chosen occupation. The student will probably be surprised to find 
that engineering work is carried on by means of drawings to an extent far greater than he 
imagined. For example, the detail drawing of a machine part can serve as the basis of 
operation for various departments such as cost estimating, purchasing, tooling, production, 
inspection, assembly, and service departments. The same drawing will thus be used by 
many different persons. It is imperative that the drawing convey all the information that 
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it is supposed to, and that it be subject to one and only one interpretation. Much con 

fusion and financial loss will be incurred if these requirements are not fulfilled. 

The drafting departments of the engineering colleges should put forth every effort t 

convince the student of the necessity of learning to make drawings that will convey e 

actly the information he intends when they are placed in the hands of anyone connectej 
with the manufacturing process. 

M. F. Sports 

Associate Professor oj 

Machine Design 

Northwestern Universit; 

Evanston, Illinois 





theme of the year 
PARTNERSHIP WITH INDUSTRY 
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New Members 


AckER, SIDNEY H., Professor of Mechanical 
Engineering, Vanderbilt University, Nash- 
ville, Tenn. E. E. Litkenhous, 8. R. 
Schealer. 

ALEXANDER, LOWELL M., Professor of Phys- 
ies, University of Cincinnati, Cincinnati, 
Ohio. J. F. Kahles, W. E. Restemeyer. 

Amos, Haroup C., Instructor in Mechanical 
Engineering, University of Nebraska, Lin- 
eoln, Neb. N. H. Barnard, R. M. Green. 

ANTEL, JEROME S. JR., Instructor in Elece- 
trical Engineering, George Washington 
Univ., Washington, D. C. C. H. Walther, 
B. D. Greenshields. 

ANTZES, HERBERT L., Instructor in General 
Engineering, Rutgers University, New 
Brunswick, N. J. Leonard Linten, M. T. 
Ayers. 

BacHa, CHARLES P., Assistant Professor of 
Mechanical Engineering, Rutgers Univ., 
New Brunswick, N. J. U. C. Holland, J. 
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chanical Engineering, Rutgers University, 
New Brunswick, N. J. U. ©. Holland, 
J. D. Stett. 

McDurrig, Roy O., Professor of Metallurgy, 
University of Cincinnati, Cincinnati, Ohio. 
J. F. Kahles, William Licht, Jr. 

McKegE, OLLIE G., JR., Instructor in Me- 
chanical Engineering, Purdue University, 
Lafayette, Ind. O. W. Witzell, R. A. 
Olsen. 

MEoLA, RosBert R., Assistant Instructor in 
Electrical Engineering, Newark College 
of Engrg., Newark, N. J. W. Jordan, A. 
A. Nims. 

MEREDITH, WILBUR R., Associate Professor 
of Engineering Administration, Case In- 
stitute, Cleveland, Ohio. O. M. Stone, E. 
W. Oberzil. 

MICHELSEN, ERNEST A., Assistant Professor 
of Mechanical Engineering, Rutgers Uni- 
versity, New Brunswick, N. J. U. C. 
Holland, J. D. Stett. 

MILLER, Harry L., Professor of Mathemat- 
ics, University of Cincinnati, Cincinnati, 
Ohio. J. F. Kahles, William Licht, Jr. 

MILLER, RicHaRD W., Instructor of Electri- 
cal Engineering, N. Y. State Agricultural 
& Technical Institute, Canton, N. Y. F. 
E. Almstead, G. K. Palsgrove. 

MINoR, Oscak E., Assistant Professor of 
Engineering, University of Rochester, 
Rochester, N. Y. H. W. Leet, O. E. 
Dwyer. 

MonGaAN, Epwin L., JR., Instructor in Chem- 
ical Engineering, University of Cincinnati, 
Cincinnati, Ohio. J. F. Kahles, William 
Licht, Jr. 

Moorz, Bitt C., Associate Professor of 
Mathematics, Texas A. & M. College, Col- 
lege Station, Texas. J. D. Lindsay, F. 

F. Bishop. 


NEW MEMBERS 





MorGAN, ADRIAN J., Assistant Instructor i 
Electrical Engineering, University of Day. 
ton, Dayton, Ohio. A. J. Holian, A, 
Weber. 

MorraL, F. R., Associate Professor 4 
Materials Engineering, Syracuse Unive 
sity, Syracuse, N. Y. J. S. Rising, G. ¥ 
Edell. 

Morrison, Epwin O., Instructor in Ciyj 
Engineering, Rutgers University, Ne 
Brunswick, N. J. U. C. Holland, H. ¥, 
Lendali. 

Murray, THomas A., Instructor in Elect. 
cal Engineering, University of Main 
Orono, Maine. W. J. Creamer, K. 6 
Crabtree. 

NAIDEN, JAMES R., Assistant Professor of 
Humanistic-Social Studies, University of 
Washington, Seattle, Washington. A, J, 
Hall, E. D. Engel. 

NEAD, DENNIS M., Instructor in Mathemat 
ies, University of Cincinnati, Cincinnati 
Ohio. J. F. Kahles, William Licht, Jr, 

NELSON, Howarp C., Instructor in Eng 
neering Sciences, University of [Illinois 
Galesburg, Ill. F. W. Trezise, H. 
Jordan. 

NEVALDINE, Peter, Head, Industrial Dept, 
N. Y. State Agricultural & Technical b 
stitute, Canton, N. Y. F. E. Almsteai 
G. K. Palsgrove. 

NEVIN, FREDERICK E., Instructor in Drar 
ing, School of Mines, Rolla, Mo. C. i 
Black, J. F. Rushing. 

NewHouseE, KeitH N., Instructor in M 
chanical Engineering, University of Ne 
braska, Lincoln, Neb. N. H. Barnari, 
R. M. Green. 

Nosie, KENNETH L., Assistant Professor i! 
Mathematics, University of Denver, De 
ver, Colo. R. G. Stone, A. B. Bronwell. 

NorqorD, JoHN T., Instructor in Mechaniel 
Engineering, University of Idaho, Mo 
cow, Idaho. H. W. Silha, H. F. Gauss. 

Norar, Ernest, Head, Building Constr 
tion Dept., N. Y. State Institute of Ap 
plied Arts & Sciences, New York, N.! 
G. K. Palsgrove, F. E. Almstead. 

PacKARD, THEODORE H., Assistant Profes 
of English, Worcester Polytechnic Inst 
tute, Worcester, Mass. C. J. Freund, 4 
B. Bronwell. 
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PapALINO, JosEPH J., Instructor in Eleett 
cal Engineering, Newark College of 
neering, Newark, N. J. F. A. Russell, 
A, Nims. 
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PaLMER, THEODORE P., Assistant Professor 
of Mathematics, Rose Polytechnic Insti- 
tute, Terre Haute, Ind. E. A. MacSean, 
H. A. Moench. 

Panton, Harry A., Instructor in Mathe- 
matics, N. Y. State Institute of Applied 
Arts & Sciences, New York, N. Y. F. E. 
Almstead, G. K. Palsgrove. 

Park, ForD R., Assistant Professor of Engi- 
neering, University of Buffalo, Buffalo, 
N. Y. J. B. Aikman, R. K. Smith. 

Parry, SAMUEL R., Assistant General Mgr., 
Chattanooga Division, Combustion Engi- 
neering-Superheater, Ine. , Chattanooga, 
Tenn. C. J. Freund, A. B. Bronwell. 

PausTIAN, JOHN H., Instructor in Mechani- 
eal Engineering, University of Nebraska, 
‘Lincoh, Neb. N. H. Barnard, R. M. 
Green. 

PayNE, ALBERT V., Head, Technical Dept., 
N. Y. State Institute of Applied Arts & 
Sciences, New York, N. Y. F. E. Alm- 
stead, G. K. Palsgrove. 

PEKARSKY, ABRAHAM L., Instructor in Civil 
Engineering, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. E. J. Squire, 
Cc. A. Wright. 

PENROSE, CHARLES, Assistant Professor of 
Library Science, Clarkson College of 
Technology, Potsdam, N. Y. C. Hecker, 
H. L. Shulman. 

PeTeRSON, DEAN F., Associate Professor of 
Civil Engineering, Utah State Agricul- 
tural College, Logan, Utah. J. E. Chris- 
tiansen, J. Coulam. 

DUPLANTIER, DONALD A., Professor of Civil 
Engineering, Vanderbilt University, Nash- 
ville, Tenn. W. D. Glenn, F. J. Lewis. 

PLUMTREE, WILLIAM G., Instructor in Engi- 
neering Mechanics, New York University, 
New York, N. Y. D. B. Porter, A. B, 
Bronwell. 

Porter, RIcHARD W., Engineer, Aero. & Ord. 

Systems Div., General Electric Company, 

Schenectady, N. Y. A. B. Bronwell, C. J. 

Freund. 

Prigs, LoRENCE F., Instructor in Electrical 

Engineering, N. Y. State Agricultural & 

Technical Institute, Canton, N. Y. F. E. 

Almstead, G. K. Palsgrove. 

QUISENBERRY, Roger C., Instructor in Elee- 


trical Engineering, Ohio University, 
Athens, Ohio. E. J. Taylor, E. H. Gay- 
lord. 
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Rang, Wituam C., Instructor in Engineer- 
ing, University of Toledo, Toledo, Ohio. 
J. B. Brandeberry, E. W. Weaver, Jr. 
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RATCLIFF, Haroup B., Instructor in Me- 
chanical Engineering, Purdue University, 
Lafayette, Ind. E. S. Ault, A. S. Hall. 

REMPEL, PETER J., Dean of the Faculty, 
Farragut College & Technical Institute, 
Farragut, Idaho. P. S. Van Wyck, A. 8S. 
Janssen. 

RENTON, Paut H., Dean of Instruction, 
West Virginia Institute of Technology, 
Montgomery, W. Va. C. E. MacQuigg, 
A. B. Bronwell. 

Rey, WILLIAM K., Instructor in Engineering 
Mechanics, University of Alabama, Uni- 
versity, Ala. W. D. MelIlvaine, C. N. 
Gaylord. 

RICHARDSON, WILLIAM H., Associate Pro- 
fessor of English, South Dakota State Col- 
lege, Brookings, 8. D. E. J. Guldemann, 
W. H. Gamble. 

River, Maurice L., Instructor in English, 
The Ohio State University, Columbus, 
Ohio. C. E. MacQuigg, G. H. Leggett. 

Rives, BERNARD P., Instructor in Agricul- 
tural Engineering, University of Massa- 
chusetts, Amherst, Mass. G. A. Marston, 
H. N. Stapleton. 

RitcHig, CuarK A., Assistant Professor of 
Mechanical Engineering, University of 
Buffalo, Buffalo, N. Y. P..E. Mohn, R. 
K. Smith. 

Roserts, JosePH K., General Mgr. of Re- 
search, Standard Oil Company, Chicago, 
Ill. C. J. Freund, A. B. Bronwell. 

ROEDIGER, FREDERICK E., Instructor in Elece- 
trical Engineering, Rensselaer Polytechnic 
Institute, Troy, N. Y. C. H. Dunn, F. M. 
Sebast. 

RoGERS, FREDERICK W., Assistant Professor 
of Mathematics, University of Cincinnati, 
Cincinnati, Ohio. J. F. Kahles, W. Licht, 
Jr. 

Roys, Perry F., Instructor in Economies, 
Montana School of Mines, Butte, Mon- 
tana. A. E. Adami, J. P. Spielman. 

D’Rozario, ALBERT M., Education Attache, 
Embassy of India, Washington, D. C. C. 
J. Freund, A. B. Bronwell. 

Savage, JoHN A., Instructor in Electrical 
Engineering, Southern Methodist Univer- 
sity, Dallas, Texas. R. L. Biesele, F. W. 
Tatum. 

ScHILD, DANIEL, Instructor in Mechanical 

Engineering, University of Dayton, Day- 

ton, Ohio. A. J. Westbrock, A. R. Weber. 
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ScHWALJE, JOSEPH Louis, Instructor in Me- 
chanical Engineering, Rutgers University, 
New Brunswick, N. J. U.C. Holland, J. 
D. Stett. 

SELLECK, RicHarpD R., Instructor in Electri- 
cal Engineering, Ohio University, Athens, 
Ohio. E. J. Taylor, E. H. Gaylord. ~ 

SEVERSON, DONALD E., Associate Professor 
of Chemical Engineering, University of 
North Dakota, Grand Forks, N. D. M. 
H. Chetrick, A. Koth. 

SEWARD, RayMonD 8., Professor of Physics, 
College of Puget Sound, Tacoma, Wash. 
L. B. Cooper, F. B. Farquharson. 

SEYLER, PAuL K., Transmission and Protec- 
tion Engineer, Mountain States Tel. & 
Tel. Co., Denver, Colo. R. W. Lindsay, 
H. T. Engstrom. 

SHaPiIro, LEoNnarRD, Instructor in Civil Engi- 
neering, Newark College of Engineering, 
Newark, N. J. J. M. Robbins, W. 8. La 
Londe. 

SITTERLEE, LAWRENCE J., Head, Electrical 
Technology Dept., N. Y. State Institute 
of Applied Arts & Sciences, New York, 
N. Y. C. C. Tyrrell, G. K. Palsgrove. 

SKINNER, GEORGE W., Instructor in Dental 
Hygiene, N. Y. State Institute of Applied 
Arts & Sciences, New York, N. Y. F. E. 
Almstead, G. K. Palsgrove. 

SmitH, Frep T., Instructor in Mechanical 
Engineering, Colorado School of Mines, 
Golden, Colo. F. E. Smiley, Jr., F. R. 
Campbell. 

Snow, WILLIAM B., Associate Professor of 
Civil Engineering, Duke University, Dur- 
ham, North Carolina. C. R. Vail, E. K. 
Kraybill. 

Sparrow, THERON A., Professor of Mechani- 
cal Engineering, University of Maine, 
Orono, Maine. I. H. Prageman, H. D. 
Watson. 

SPRING, LAURENCE E., Assistant Director for 
Extension & Registrar, N. Y. State Insti- 
tute of Applied Arts & Sciences, New 
York, N. Y. F. E. Almstead, G. K. Pals- 
grove. 

STAAKE, DoNAL B., Assistant Professor of 
Electrical Engineering, Norwich Univer- 
sity, Northfield, Vt. H. W. Mara, W. 8. 
Emerson. 

Srauu, Karu H., Associate Professor of Ap- 
plied Mathematics, University of Colo- 
rado, Boulder, Colorado. L. C. Snively, 
W. K. Nelson. 


NEW MEMBERS 





Stark, Sigrip, Instructor in English, Py. 
due University, Hammond, Ind. M. — 
Gyte, J. C. Rapalski. 

STEARNS, DONALD E., Professor & Chairmay, 
Civil Engineering Dept., Syracuse Uni 
versity, Syracuse, N. Y. J. S. Risin 
8. P. Tuthill. 

STEFFENS, Louis A., Instructor in Engineer 
ing Drawing, University of Cincinnati 
Cincinnati, Ohio. J. F. Kahles, W. Licht, 
Jr. 

STEINBERG, JOSEPH, Professor and Heai, 
Structural Engineering, N. Y. Inst. o 
Applied Arts & Sciences, N. Y. O. Kit 
gord, N. 8S. Hibshman. 

STEINHAUSER, Harry H., Assistant Pr 
fessor of Chemical Engineering, Rem 
selaer Polytechnic Institute, Troy, N. ¥. 
L. 8S. Coonley, S. B. Wiltse. 

STEINKAMP, ALBERT L., Instructor, Purdue 
University Center, Fort Wayne, Ind. f. 
W. Avila, M. Graney. 

STOCKHAUSEN, REv. Paut G., 8.J., Regent 
of the College of Engineering, Marquett: 
University, Milwaukee, Wis. J. F. i 
Douglas, W. D. Bliss. 

STorLK, HerMAN W., Instructor, Purdu 
University Extension, Indianapolis, Indi 
ana. M. Graney, A. K. Branham. 

Srraus, ARTHUR L., JR., Instructor in Cii 
Engineering, Rutgers University, Ne 
Brunswick, N. J. H. N. Lendall, A.2 
Johnson. 

Su, Goug-JEN, Visiting Professor of Chemi 
ical Engineering, University of Rocheste, 
Rochester, N. Y. H. W. Leet, 0, 2 
Dwyer. 

SuLLo, Rosert L., Assistant Professor # 
Civil Engineering, Marquette University 
Milwaukee, Wis. O. N. Olson, T. J. Hit 
beth. 

SwEENEY, Patrick K., Instructor in Math 
matics, University of Detroit, Dertit 
Mich. C. G. Duncombe, H. Gudebski. 

SzEBEHELY, Victor G., Assistant Profes 
of Applied Mechanics, Virginia Pol. 
Inst., Blacksburg, Va. D. H. Pletta,l 
O’Shaughnessy. 

SzYMANSKI, Epwarp A., Instructor in Ble 
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trical Engineering, Wayne University, ) 
troit, Mich. H. M. Hess, E. L. Faireh 
TayLor, George Y., Director of Educatit 
American Locomotive Company, Scheu 
tady, N. Y. F.C. Hockema, A. A. Pott# 
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TaYLor, JAMES A., Professor of Chemical & 
Metallurgical Engineering, Wayne Uni- 
versity, Detroit, Mich. R. T. Northrup, 
D. L. Perkins. 

TemMulTz, RicHARD L., Instructor in Engi- 
neering Drawing, University of Buffalo, 
Buffalo, N. Y. J. A. Beane, R. K. Smith. 

THALER, GEORGE J., Assistant Professor of 
Electrical Engineering, University of 
Notre Dame, Notre Dame, Ind. C. P. 
Buck, W. W. Turner. 

Tirtte, Morris E., Instructor in Mathemat- 
ies, Texas A. & M. College, College Sta- 
tion, Texas. J. D. Lindsay, F. F. Bishop. 

TOULOUSE, JULIAN H., Chief Engineer, 
Quality & Specifications Dept., Owens- 
Illinois Glass Co., Toledo, Ohio. A. B. 
Bronwell, C. J. Freund. 

TRATHEN, ROLAND H., Associate Professor 
of Mechanics, Rensselaer Polytechnic In- 
stitute, Troy, N. Y. L. W. Clark, A. A. 
Booth. 

TRENT, HaRoLD F., Assistant Professor of 
Graphics, Virginia Polytechnic Institute, 
Blacksburg, Va. J. R. Castleman, J. B. 
Dent. 

TREVETT, HAROLD N., Professor of Electrical 
Engineering, Rensselaer Polytechnic In- 
stitute, Troy, N. Y. F. M. Sebast, S. B. 
Wiltse. 

Tsz, Francis 8., Instructor in Mechanical 
Engineering, Ohio State University, Co- 
lumbus, Ohio. P. Bucher, J. Huckert. 

TuRNER, ELMER, Instructor in Social Stud- 
ies, N. Y. State Institute of Applied Arts 
& Sciences, New York, N. Y. F. E. Alm- 
stead, G. K. Palsgrove. 

Turney, Bruce M., Instructor in Chemis- 
try Purdue University Extension Center, 
Indinapolis, Ind. C. J. Freund, A. B. 
Bronwell. 

Vara, JOSEPH E., Instructor in Architec- 
tural Engineering, University of Detroit, 
Detroit, Mich. H. Gudebski, C. G. Dun- 
combe. 

VikENE, Epgar P., Assistant Professor of 
Mathematics, Newark College of Engi- 
neering, Newark, N. J. P. Mainardi, C. 
Konove. 

WANTLANO, JOHN L., Instructor in Me- 
chanical Engineering, Louisiana Poly- 
technic Institute, Ruston, La. H. L. 
Henry, H. D. Richardson. 

Weep, Herman R., Instructor in Electrical 
Engineering, Ohio State University, Co- 
lumbus, Ohio. E. D. Ayres, F. C. Weimer. 


NEW MEMBERS 
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WEDDING, PRESLEY A., Assistant Professor 
of Civil Engineering, University of Mary- 
land, College Park, Md. E. S. Barber, 
H. W. Piper. 

WEIMER, Mary E., Instructor in English, 
Indiana Technical College, Fort Wayne, 
Ind. J. A. Planck, R. C. Ruhl. 

WELSH, Marcia A., Instructor in Mathemat- 
ies, Youngstown College, Youngstown, 
Ohio. L. A. Deesz, V. Potor. 

WESTERMANN, FRED E., Instructor in Metal- 
lurgical Engineering, University of Cin- 
cinnati, Cincinnati, Ohio. J. F. Kahles, 
W. Licht, Jr. 

WHITE, Rospert E., Associate Professor and 
Chairman, Chemical Engineering Dept., 
Villanova College, Villanova, Pa. G. A. 
Irland, F. J. Blanchard, Jr. 

WHITNEY, GreorGE S8., Head, Technical De- 
partment, N. Y. State Agricultural & 
Technical Institute, Canton, N. Y. F. E. 
Almstead, G. K. Palsgrove. 

WICKHAM, Rosert C., Instructor in Engi- 
neering Drawing, Ohio University, Athens, 
Ohio. E. J. Taylor, N. D. Thomas. 

WILLENNAR, M. D., Instructor in Engineer- 
ing, Tri-State College, Angola, Ind. 
Alice Parrott, L. S. Ax. 

WINSLOW, SetH L., Professional Industrial 
Engineer, A. T. Kearney & Co., Chicago, 
Ill. F. Kerekes, A. B. Bronwell. 

WISENFELD, JOEL, Assistant Professor of 
Civil Engineering, Rutgers University, 
New Brunswick, N. J. A. R. Johnson, 
H. N. Lendall. 

WOLKENFELD, JOHN H., Associate Professor 
of Civil Engineering, Norwich University, 
Northfield, Vt. W. S. Emerson, H. W. 
Mara. 

Woopwarkp, E. Cuark, Director of Educa- 
tion & Training, A. O. Smith Corporation, 
Milwaukee, Wis. C. J. Freund, A. B. 
Bronwell. 

WoopwarD, RicHarD J., Lecturer in Civil 
Engineering, University of California, 
Berkeley, Calif. A. Olitt, H. B. Gotaas. 

WorpDEN, OREN L., Chairman, Electronics & 
Communication, N. Y. State Agricultural 
& Technical Institute, Canton, N. Y. F. 
E. Almstead, G. K. Palsgrove. 

Yu, Kuo Tsune, Assistant Professor of 
Chemical Engineering, University of 
Pittsburgh, Pittsburgh, Pa. R. C. Gor- 
ham, J. Coull. 

ZwoyveR, EvuGcEeNe M., Instructor in Civil 
Engineering, University of New Mexico, 
Albuquerque, N. M. C. B. Thompson, W. 
C. Wagner. 


Total new members this year—798 





Section 
Allegheny 


Illinois-Indiana 


Kansas-Nebraska 


Michigan 


Middle Atlantie 


Missouri 


National Capital 
Area 
New England 


North Midwest 


Ohio 


Pacific Northwest 


Pacific Southwest 


Rocky Mountain 


Southeastern 


Southwestern 


Location of Meeting 
U. of Pittsburgh 


University of Notre 
Dame 


University of Nebraska 


Michigan State College 


U.S. Military Academy 


Washington University 


Johns Hopkins 
University 


Yale University 


University of Iowa 


Ohio University 


Montana State College 


University of California, 
Los Angeles 


University of Denver 


University of South 
Carolina 


Southern Methodist 
University 


Section Meetings 


Dates 


April 22 and 23, 


1949 


May 14, 1949 


May 7, 1949 


May, 1949 


April 9, 1949 


May 7, 1949 


Oet. 8, 1949 


Nov. 3, 4 and 5, 


1949 


April 9, 1949 


June 16 and 17, 


1949 


Dec. 28 and 29, 


1948 


May, 1949 


April 7, 8, and 9, 


1949 


April 15 and 16, 


1949 


Chairman of Section 
R. C. Gorham, 
University of 
Pittsburgh 

R. J. Schubmehl, 
University of Notr 
Dame 


Linn Helander, 
Kansas State 
College 

C. L. Brattin, 
Michigan State 
College 

R. T. Weil, Jr. 
Manhattan College 
C. L. Wilson, 
Missouri School of 
Mines and Technol. 
ogy 

H. H. Armsby, 

U. S. Office of 
Education 

C. E. Tucker, 
Massachusetts Insti. 
tute of Technology 
C. J. Posey, 

State University 
of Iowa 

KE. H. Gaylord, 
Ohio University 
E. W. Schilling, 
Montana State 
College 

Ralph Smith 

San Jose State 
College 

M. P. Capp, 
University of Denve 
J. E. Hannum, 
Alabama Polytechait 
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Highlights of the Annual Meeting 





Rensselaer Polytechnic Institute 


June 20-24, 1949 


Your host institution, Rensselaer Poly- 
technic Institute, extends to you and your 
family a cordial invitation to attend the 
57th Annual Meeting of the Society. 
The year 1949 marks the 125th year of 
engineering education at Rensselaer Poly- 
technic Institute and your Society has 
been honored to be the guests of Rens- 
selaer at this memorable occasion. The 
Divisions and Committees of the Society 
have arranged a program guaranteed to 
stimulate the imagination and to keep 
the Society’s members abreast of the dy- 
namics of a rapidly moving profession. 

The speaker at the annual banquet will 
be George V. Allen, Assistant Secretary 
of State and former ambassador to Iran. 
After receiving degrees from Duke Uni- 
versity and Harvard University, George 
Allen started a varied career as a teacher 
and principal, a newspaper reporter, and 
a State Department official in Jamaica, 
China, Greece, Egypt and Iran. He has 
been the recipient of the Charles Sumner 
prize of Harvard University and Robert 
Woods Bliss essay award on foreign 
service. He is a prolific writer on inter- 
national affairs and is well known for 
his enlightened views and stimulating 
talks. Also at the banquet, the Lamme 
medal and George Westinghouse awards 
will be presented to the outstanding edu- 
eators chosen to be the recipients of these 
awards. 

Featured on the first general session on 
Tuesday morning, will be L. W. Houston, 
President of Rensselaer Polytechnic In- 
stitute, C. J. Freund, President of the 
Society, and M. E. Coyle, Executive Vice 
President of General Motors Corpora- 
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tion. A graduate of Rensselaer, in me- 
chanical engineering, President Houston 
has emerged from a long and successful 
industrial career as Production Manager 
and Works Manager of the Ludlow Valve 
Company to accept the Presidency of 
Rensselaer in 1932, and Chairmanship of 
the Board in 1941. 

President Freund, who is well known 
to the Society membership through his 
vigorous and constructive work in the 
Divisions and Committees, is a graduate 
of Marquette University in mechanical 
engineering, and was for many years as- 
sociated with the Falk Corporation in 
various administrative capacities, before 
his appointment as Dean of Engineering 
at the University of Detroit. He will 
speak on “Engineering Education and 
Freedom From Fear.” 

Marvin E. Coyle, speaking on “Main- 
taining Our Industrial Leadership 
Through Engineering,” has been Comp- 
troller, Assistant to the President and 
President of the Chevrolet Motors Di- 
vision of General Motors Company. He 
has held his present post of Executive 
Vice President of the Company since 
1946, and he is well known as an effective 
speaker among engineering societies. 

The second general session, sponsored 
by the Engineering College Research 
Council, will feature “Instrumentation 
for Engineering Research.” George S. 
Brown, Professor of Electrical Engineer- 
ing and Director of the Servomechanism 
Laboratory at Massachusetts Institute of 
Technology, will be one of the principal 
speakers. This session will be accom- 
panied by an extensive demonstration of 





instrumentation equipment as applied to 
research. 

The Thursday morning General Ses- 
sion, under the sponsorship of the Engi- 
neering College Administrative Council, 
will feature reports on important -in- 
vestigations which have been undertaken 
by the Council during the year. These 
include reports on the Educational Test- 
ing Service by O. W. Eshbach; the 
Manpower Committee by L. M. K. 
Boelter; an Engineering Mission to Latin 
America by S. 8S. Steinberg; Engineering 
Education in Great Britain by W. R. 
Woolrich, and a report of a Faculty 
Salary Committee by W. C. White. 

As a means of implementing the theme 
for the year, “Partnership With Indus- 
try,” the Friday general session, spon- 
sored by the Committee on Relations 
With Industry, will feature two nation- 
ally prominent speakers on the subject 
“Industry-College Relations.” One of 
these speakers is L. A. Appley, Presi- 
dent of the American Management Asso- 
ciation and an expert consultant on man- 
agement for various corporations and the 
U. S. Government. He is well known 
among engineering circles as a clear 
thinker and a forceful speaker. 

The second speaker is Raymond 
Walters, President of the University of 
Cincinnati. A graduate of Lehigh Uni- 
versity and a member of the faculty at 
Lehigh and later Swarthmore, he ac- 
cepted the Presidency of the University 
of Cincinnati in 1932. Those who have 
heard President Walters speak will attest 
to his dynamic influence on American 
thinking. 

“Factors Affecting Industrial Activ- 
ity” will be the final subject of the Friday 
general session, presented by C. H. 
Greenewalt, President of the KE. I. du 
Pont de Nemours Company. A chemical 
engineering graduate of Massachusetts 
Institute of Technology, he has held 
various administrative posts with the du 
Pont Company since 1922, and is well 





476 HIGHLIGHTS OF THE ANNUAL MEETING 


known for his constructive approach tj 


economic and business problems. 
There will be an interesting exhibit ¢ 
instructional aids, including films, mod. 
els, charts and various, ingenious devices 
which have been developed by faculh 
members for demonstrating mathemati 
cal, physical and engineering principle 
This is part of a long-range program of 
the Sub-Committee on Teaching Aids ¢ 
the Division of Educational Method 
which is developing a program to e. 


courage the construction and utilization! 


of visual aids for the improvement ¢ 
engineering instruction. You will cer 
tainly want to see this exhibit and, if yo 
have something to offer for the exhibit 
write to Professor W. J. King, Cornel 
University, Ithaca, N. Y. 

An International Night program hw 
been scheduled for Wednesday evening 
The program will consist of short talk 
by prominent engineering educaton 
from countries all over the world, wh 
have been invited by the Society’s Com 
mittee on International Relations. 

The Committee on Relations with Ir 
dustry has prepared a program for it 
dustrial executives and college adminit 
trators on “The Development of th 
Young Engineer.” Scheduled for Mo 
day, the program will include J. VW. 
Parker, President of the Detroit Edism 
Company and President of the Eng 
neers Council for Professional Develop 
ment, speaking on “Professional Deve: 
opment of the Engineering Graduate i 
Industry”; J. L. Waddleton, Manage 
of the Labor Section, Industrial Ret 
tions Division of Allis Chalmers Mant 
facturing Company, speaking on “li 
censing of the Engineer”; and E. | 
Chandler, Assistant Secretary of tt 
American Society for Civil Engineer 
discussing “The Union and the Eng 
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ilmers Mantf 10:00 A.M. First GENERAL Session, ’87 
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t of 1. Welcome to the American Society for 
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3. Maintaining Our Industrial Leadership 
through Engineering. M. E. Coyle, 
Executive Vice President, General Mo- 
tors Corp. 





Program 


FIFTY-SEVENTH ANNUAL MEETING 


AMERICAN SOCIETY 
FOR 


ENGINEERING EDUCATION 


Rensselaer Polytechnic Institute, June 20—24, 1949 


PRINCIPAL EVENTS 


2:00 P.M. CoNFERENCES. 
6:00 P.M. GernERAL ENTERTAINMENT. 


Wednesday, June 22 


GENERAL SESSION 


10:00 A.M. Srconp GENERAL SESSION, ’87 
Gymnasium. Sponsored by the Enci- 
NEERING COLLEGE RESEARCH COUNCIL. 
F. M. Dawson, Vice President, presid- 


ing. 
Theme: Instrumentation for Engineering 
Research. 


1. Introduction to Subject. G. S. Brown, 
Massachusetts Institute of Technology. 


2. Short Descriptions and Demonstrations 
of Equipment. Panel of speakers to be 
announced. 


2:00 P.M. CoNFERENCES. 


6:00 P.M. INTERNATIONAL Guest NIGHT. 
Dinner and Conference. DKE House. 


8:00 P.M. CoNFERENCES. 


Thursday, June 23 


GENERAL SESSION 


10:00 A.M. Tutrp GENERAL SeEssIoN, '87 
Gymnasium. Sponsored by the En- 
GINEERING COLLEGE ADMINISTRATIVE 
Counc. S. S. Steinberg, Vice Presi- 
dent, presiding. 


1. Educational Testing Service. O. W. 
Eshbach, Northwestern University. 
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2. Report of Committee on Manpower. 
L. M. K. Boelter, Chairman, Univer- 
sity of California. 

3. Engineering Mission to Latin-America. 
S. S. Steinberg, University of Maryland. 

4. Engineering and Technical Education 
in Great Britain from 1929 to 1949. 
W. R. Woolrich, U. S. Embassy, Lon- 
don, England. 


5. Report of Salary Study Committee. 
W. C. White, Chairman, Northeastern 
University. 

2:00 P.M. CoNFERENCES. 

7:00 P.M. ANNUAL DINNER. Armory 
Building. C. J. Freund, President, 
presiding. 

1. Our International Obligations. George 
Allen, Assistant Secretary of State. 

2. Presentation of Lamme Medal. 


3. Presentation of George Westinghouse 
Award. 


4. Election of Officers. 


CONFERENCES 


Monday, June 20 
2:00 P.M. CONFERENCES 


Civil Engineering (Construction and 
Transportation Committees) 
Room 101, Troy Building. 


H. Rubey, 
University of Missouri, and F. W. 
Stubbs, Purdue University, presiding at 
program; L. O. Stewart, Iowa State 
College, presiding at business meeting. 


1. Airport Engineering. H. O. Sharp, 
Rensselaer Polytechnic Institute. 


2. Airport Management. W. M. Simpson, 
University of Kansas. 


3. Report of Transportation Committee. 
H. Rubey, University of Missouri. 


4. What the Construction Industry Needs 
from Civil Engineering Colleges. F. A. 
Nikirk, Milton Hale Machinery Co., 
Albany N. Y. 

5. Organization of a Course on Construc- 
tion Equipment and Methods. T. C. 
Kavanagh, Pennsylvania State College. 


6. Organization of the Construction Op- 
tion in Civil Engineering. Ellis Dan- 
ner, University of Illinois. 


. Business meeting and election of officers. 
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Friday, June 24 
GENERAL SESSION 








7:30 A.M. BreaKFAst MEETING, GEN 
Councit, ASEE. Hendrick Hu 
Hotel. Meeting of old and new 
eral Council members. 


10:00 A.M. FourtH GENERAL SEssIon, 
Gymnasium. Sponsored by the Co 
MITTEE ON RELATIONS WITH INDUS 
Thorndike Saville, Vice President, 
siding. 

1. Industry-College Relations—The Ro 
of the Practicing Engineer. L. A. Ap 


pley, President, American Manageme) 


Association. 
2. Industry—College Relations—The Rok 
of the Engineering Educator. R. Wa 
ters, President, University of Cincinnati 
3. Factors Affecting Industrial Activity 
C. H. Greenewalt, President, E. I. 
Pont de Nemours & Co. 
2:00 P.M. CoNFERENCES. 


6:00 P.M. ApjouRNMENT. 


Committee on Constitution and By-Lal 


Room 117, Sage Building, ME De 
H. O. Croft, State University of Iow, 
presiding. 

Business meeting. 


Mat 
Li 





Educational Methods 

Room 209, Sage Building, EE Dep 

F. H. Pumphrey, University of Floriti 
presiding. 

1. The Prediction of Grades for First Yer 
Engineering Students. H. A. Wrt 
The Cooper Union. 

2. Constructing a Mathematics Achier 
ment Test. W. C. Krathwohl, Illinos 
Institute of Technology. 

3. College Board Mathematical Tests # 
Predictors of Engineering . 
Grades. W. B. Schrader, Education 
Testing Service. 


Un0u 


Engineering Drawing Division 
Room 14, Carnegie Building. H. 
Spencer, Illinois Institute of Techm 
ogy, presiding. 
1. Ellipse Guides. J. G. McGuire, Tex 
A. & M. College. 
2. Foreign Drafting Practices. T. 4 
Brown, North Carolina State Colle 
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4 3. S.A.E. Drafting Standards. J.H. Hunt, 
‘ION Geos) Motors Corp. (Past-President, 
ING, GEN: 4. Z14 Progress Report. R. P. Hoelscher, 
drick Hu University of Illinois. 
ad Be 5. General discussion. 
L SESSION, §— Mathematics (joint with MAA) 
by the Cove Lecture Hall, Sage Building. F. H. 
TH INDUS Miller, The Cooper Union, presiding. 
President, pe 1 Mathematical Thinking. H. B. Phillips, 
Massachusetts Institute of Technology. 
ns—The Ra 2. Faulty Teaching of Mathematics. L. B. 
or. L. A. Ap Tuckerman, National Bureau of Stand- 
n Managemer ards. 
ns—The Ro Mineral Engineering 
ator. R. Wie Room 105, Sage Building, EE Dept. 
y of Cincinnat T. L. Joseph, University of Minnesota, 
trial Activity presiding. 
dent, E. 16 Theme: Mineral Resources of the Adiron- 
dack Region. 
1. The Adirondack Iron Ore Deposits. 
D. B. Gillies, Republic Steel Corp. 
2. Titanium Mining in the Adirondacks. 
F. R. Milliken, National Lead Com- 
pany. ‘ 
Relations with Industry—Special Confer- 
and By-Law ence 
g, ME Def A. Professional Development of the En- 
ersity of low gineering Graduate in Industry. 
Room 203 Ricketts Building. 
B. Licensing of the Engineering Profes- 
sion. 
‘ Gymnasium. 
C. The Union and the Engineer. 





i, EE Death ad 
sity of Flot 106 Sage Building, EE Dept 

, ) Undergraduate Curricula 
for First Ye— Room 105, Troy Building. 
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atical Tests Civil Engineering 
ag 3 an Mason House. L. O. Stewart, Iowa State 
er, Kau College, presiding. 
1. Introduction of speaker. H. O. Sharp, 
Rensselaer Polytechnic Institute. 





sion 2. The Civil Engineer and National Se- 
lding. H. curity. L. B. Combs, ‘Rensselaer Poly- 
te of Techn technic Institute. 
{cGuire, Tet General Council 
Troy Country Club. C. J. Freund, Uni- 
ctices. T. | versity of Detroit, presiding. 
State Colleg Business meeting. 
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Humanistic-Social 

Chi Phi House. E. S. Burdell, Cooper 
Union, presiding. 

1. The Moral Neutrality of Science—a 
Myth. C. E. MacQuigg, Ohio State 
University. 

2. Business meeting and election of officers. 


Mathematics (joint with MAA) 


15th St. Lounge. L. R. Ford, Illinois 
Institute of Technology, President 
MAA, presiding. 

1. Mathematical Obligation to the Engi- 
neer. A. Dresden, Swarthmore College. 


Monday, June 20 
8:00 P.M. CONFERENCES 


Engineering College Research Council 
(Committee on Relations with Military 
Research Agencies) 

Room 214, Sage Building, ME Dept. 
A. P. Colburn, University of Delaware, 
presiding. 

Theme: Military Interests in Basic and 
Applied Research. 

1. Major General L. C. Craigie, USAF 
Institute of Technology, Wright Field. 

2. T. J. Killian, Office of Naval Research. 

3. H. A. Zahl, Signal Corps Engineering 
Laboratories, Fort Monmouth. 

4. Col. W. M. Creasy, Chief, Research 
and Development Division, Chemical 
Corp. 


Mechanics (Machine Design Section) 


Lecture Hall, Sage Building. Samuel 
Ward, Fenn College, presiding. 

1. A Curriculum Leading to the Bachelor’s 
Degree in Engineering Mechanics. 
H. J. Gilkey, Iowa State College. 

Discussion by: R. G. Sturm, Purdue 
University; E. L. Eriksen, Univer- 
sity of Michigan. 

2. Fluctuating Loads—Their 
in Design. 
State College. 

Discussion by speakers to be announced. 


Treatment 
Glenn Murphy, Iowa 


Mineral Engineering 
Room 105, Sage Building. T. L.- Joseph, 
University of Minnesota, presiding. 
1. R. G. Beers. 
Technical Institutes 
Room 105, Troy Building. 










































480 a FIFTY-SEVENTH ANNUAL MEETING 


Tuesday, June 21 Tuesday, June 21 
12:30 P.M. LUNCHEONS 2:00 P.M. CONFERENCES 
Architectural Engineering Architectural Engineering (joint _ with 
Chi Phi House. J. J. Pollard, University Structural Committee of Civil Engi. 
of Texas, presiding. . neering Division) : 
1. Discussion of Organization of the Divi- Room 104, Troy Building. J. J. Pollard, 
sion. University of Texas, and George Ernst, 
2. Report of Chairman on activities during University of Nebraska, presiding. 
the past year. 1. Planning Civil Engineering Structures 


J. B. Wilbur, Massachusetts Institute 


Cooperative Engineering of Dechachanr 


Mason House. W. T. Alexander, North- 


eastern University, presiding. Discussion : 
1. Report of the work of the Committee W. L. Hyland, Fay, Spofford, an I] 
on Cooperative Education with Fed- Thorndike, Boston. 
eral Agencies. H.R. Bintzer, Drexel R. B. Moorman, University of Mis- 
Institute of Technology. souri. 
Discussion of the report: J. Hilsenrath, 2. The Humanities and Engineering. W.) III 
U. S. Bureau of Standards. C. Voss, Massachusetts Institute of 
Technology. 


Engineering Drawing 


er 3. A Structural Models Laboratory for 

Mason House. H. C. Spencer, Illinois Graduate and Undergraduate Instru- 

Institute of Technology, presiding. tion. W. J. Eney, Lehigh University 
Business meeting : Nominating Committee, Discussion : 


Constitution and By-Laws Committee, : : 
Tests Committee, Journal of Engineer- pe = ory Bone We 
ing Drawing Committee, Advance versity scien , 

Graphics Committee, T-Square Page 4 


Report, St. Louis Summer School Pro- Cooperative Engineering Education | Baw 
Comings, nd ‘Sacaneen, Room 106, Sage Building, EE Dept. BE). 
English M. Strong, Cornell University, presid-| Ro 
RSE House. C. A. Brown, General Mo- Ing. ’ j 
tors Institute, presiding. Theme: Industry Evaluation of Coopers : 
Theme: Graduate Training of Teachers tive Education Programs. : Th 
of English for Engineers. 1. The Rensselaer Plan of Cooperative} | 


1. Report of Committee on Graduate <e — Lo lig a Rensselsf | 
Training of Teachers of English. J. E. rd § Federal Sub id the Co 
Thornton, University of Michigan. 2. por Ma Sats Bi g ws Pin 5 | ] 

2. Discussion: Graduate Training of Kingsley, Federal Security Agency. 4] 


Teachers of English for Engineers. p : 
. 3. Panel Discussion by Industry Repre 
H. R. Bartlett, Massachusetts Institute sentatives om. Critical Evaluatlaaa 


of Technology; W. G. Crouch, Univer- 





: Pi WwW. P. Cooperative Education. ; ; 
Seas ‘Caen —— 1. A. R. Helwarth, Detroit Edison Com 
George Westinghouse Award Committee 2. Og: Deller, Bell Telephone La} 3 - 
Theta Xi House. H. E. Wessman, Uni- 3. S. R. Parry, Combustion Engineer y 
versity of Washington, presiding. ing Corp. : 
Business meeting. 4. D. S. Roberts, General Electric GP 4 , 
Mechanics 4, Business meeting. ] 
15th St. Lounge. Samuel Ward, Fenn fqucational Methods (Committee . 
College, presiding. Teaching Aids) Hum: 
1. Business meeting. Room 209, Sage Building, EE Detf Roc 
2. Elections to Executive Committee. W. J. King, Cornell University, presit-F / 
3. Mechanics Division By-Laws. ing. P 


Theme: Better Teaching Aids for Clas) The 







Mineral Engineering room and Laborato 
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b. Current Practices and Trends in 
Utilization of Audio-Visual Aids. 
L. S. Goodman, Kew Gardens, 
N.Y. 


c. Progress Report of Committee on 
Teaching Aids. G. D. Lobingier, 
Westinghouse Electric Corp. 

d. Use of Films as Teaching Aids. 
C. W. Muhlenbruch, Northwestern 
University. 

e. Teaching Aids Employed by U. S. 
Air Force Institute of Technology. 
V. A. Valey, U. S. Air Force In- 
stitute of Technology. 

II. Panel Discussion: Development of 

Improved Teaching Aids. Comments 

and questions from the floor on topics 

discussed in I above. 

Exhibit and Demonstration of Teach- 

ing Aids. 

a. Aids developed by Special Devices 
Center, U. S. Office of Naval Re- 
search. Commander R. A. Noe, 
USNR, Office of Naval Research. 

b. Models used in fields of mechanics, 
mechanics of materials, and aero- 
dynamics. Hartenberg, 
Northwestern University. 


III. 


_ Engineering College Research Council 


(Committee on Relations with Non- 
Military Federal Research Agencies) 
Room 214, Sage Building, ME Dept. 
R. A. Morgen, University of Florida, 

presiding. 

Theme: Engineering Research Conducted 
by Non-Military Federal Agencies. 

. The Highway Research Program. Fred 

Burggraf, Highway Research Board, 

National Research Council. 

Public Health Service Research Grants 
in the Field of Sanitary Engineering. 
E. M. Allen, National Institute of 
Health. 

The Sanitary Engineering Research 
Program. A. Pond, U. S. Public 
Health Service. 

3. The Agricultural Research Program. 

P. V. Cardon, U. S. Department of 

Agriculture. 

Aeronautical and Fuel Research. T. L. 

K. Smull, National Advisory Commit- 

tee for Aeronautics. 


Humanistic-Social 
Room 203, Ricketts Building. 


_ 


rh 


> 


|: ay > 


Armsby, U. S. Office of Education, 
presiding. 
Theme: Can We Inculcate a Sense of 


Civic and Social Values? 


1. How to Design a Curriculum for Val- 
ues. C. E. MacQuigg, Ohio State Uni- 
versity. 


. How the 





481 


Humanities Teach Values. 
S. P. Olmsted, Rensselaer Polytechnic 
Institute. 


. Why the Engineering Graduate Needs 


Values. K. B. McEachron, Jr., Gen- 
eral Electric Company. 
. How Industry Teaches Values. G. E. 


Walters, General Electric Company. 
Discussion to follow. 


Industrial Engineering 


Room 101, Troy Building. 
1. 


? 


J. K. Walkup, 
Iowa State College, presiding. 

Normal Working Speed. D. B. Porter, 
New York University. 

Place of Tool Engineering in an In- 
dustrial Engineering Curriculum. C. E. 
Bullinger, Pennsylvania State College. 


. Organizing and Teaching Production 


Planning and Control. C. B. Foos, 
Georgia Institute of Technology. 


Mathematics (joint with MAA) 


Lecture Hall, 


bo 


w 


4. 


Sage Building. R. E. 
Langer, University of Wisconsin, Presi- 
dent-elect of MAA, presiding. 


. The Geometry of the Sliding ded 


(retiring President’s address). 
Ford, Illinois Institute of Technology. 


. The Use of Slides in the Teaching of 


College Mathematics. J. W. Cell, 
North Carolina State College. 


. Real and Complex Vector Analysis. 


W. E. Restemeyer, University of Cin- 
cinnati. 
Business meeting. 


Mineral Engineering 


Room 105, Sage Building, 


Theme: 


1. 


EE Dept. 
T. L. Joseph, University of Minnesota, 
presiding. 

Metallurgical Engineering Edu- 
cation. 

Crystal Gazing at Metallurgical Edu- 
cation. J. H. Hollomon, General Elec- 
tric Company. 


. Metallurgical Engineering Education. 


J. H. Chipman, Massachusetts Institute 
of Technology. 


Technical Institutes 


Room 105, Troy Building. 


Tuesday, June 21 


6:00 P.M. DINNER MEETINGS 


Engineering College Research Couneil 


DKE House. N. W. Dougherty, Uni- 


1. 


versity of Tennessee, presiding. 
Important Intangibles in Cooperative 
Research. A. F. Spilhaus, University 
of Minnesota. 
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Relations with Industry 
Mason House. K. B. McEachron, Gen- 
eral Electric Company, presiding. 
Summary of year’s work, recommenda- 
tions for next year, and election of new 
committee officers. 


Technical Institutes 
Snack Bar. 


Tuesday, June 21 
8:00 P.M. GENERAL 
ENTERTAINMENT 


Wednesday, June 22 
INSPECTION TRIP 


9:00 AM. All Day INSPECTION 
TRIP sponsored by Surveying and 
Mapping Committee of the Civil En- 
gineering Division. H. O. Sharp, Rens- 
selaer Polytechnic Institute, presiding. 

9:30 A.M. Assemble at W. & L. E. 
Gurley Company, Fulton Street Office, 
Troy, for tour of factory. 

12:00 M. Luncheon, with W. & L. E. 
Gurley Company as host. 

1:30 P.M. Leave by car for Poultney, 
Vermont, where Rensselaer Polytechnic 
Institute’s summer surveying practice 
will be in session. 

3:30 to 5:30 P.M. Inspection of field 


operations. 
6:00 P.M. Dinner. 
7:00 P.M. Inspection of office work in 


progress and return to Troy by car. 


Those who wish to participate should 
register for the luncheon, trip and dinner 
by Tuesday, June 21. 


Wednesday, June 22 
12:30 P.M. LUNCHEONS 


Civil Engineering 
Mason House. W. M. Lansford, Univer- 
sity of Illinois, presiding. 
Business meeting and special committee 
reports. 


Engineering School Libraries 


Theta Xi House. W. H. Hyde, Illinois 
Institute of Technology, presiding. 


Business meeting. 
Committee reports. 


Industrial Engineering 


15th St. Lounge. M. L. Begeman, Uni- 
versity of Texas, presiding. 


Theme: Cooperation with Industry. 


FIFTY-SEVENTH ANNUAL MEETING 





1. How Professors of Industrial Engi. 
neering Can Cooperate with Industria 
Concerns in Promoting Better Indy. 
trial Relations in Industry. L. R. Boul 
ware, General Electric Company. 


2. Business meeting. 


Junior Colleges 


RSE House. L. L. Bethel, New Have 
YMCA Junior College, presiding. 


Lamme Award Committee 

Chi Phi House. N. W. Dougherty, Uni 

versity of Tennessee, presiding. 
Business meeting. 


Wednesday, June 22 
2:00 P.M. CONFERENCES 


Civil Engineering (Applied Hydraulic 
and Sanitary Engineering Committees) 
Room 104, Troy Building. H. W. Wook 
University of Missouri, and G. H 
Dunstan, University of Alabama, pre 
siding. 
1. A Course in Multi-Purpose River De 
velopment. C. E. Kindsvater, Georgi: 
Institute of Technology. 
Discussion by: 
C. L. Barker, Washington State Co 


lege. 
M. L. Albertson, Colorado A. & My 


College. 

2. Design and Procurement of Hydraulic 
Laboratory Apparatus and Materials 
J. H. Dawson, Oklahoma A. & M 
College. 

Discussion by: ; : 
Bogema, Cornell University. 
W. L. Moore, University of Texas. 
3. Development of the Curriculum in Sat 
itary Engineering. Abel Wolman aw 
J. C. Geyer, Johns Hopkins University. 
4. Effect of Fission Materials on Sanitay 
Engineering. Reid, Georgi 
Institute of Technology. 

5. Report of the Sanitary Engineerint 
Committee. G. H. Dunstan, Univer 
sity of Alabama. 

Discussion of report: H. B. Gotaas 
University of California. 





Eng 





Engineering College Administrative Cou 
cil (Committee on Military Affairs 
Room 105, Troy Building. D. B. Pre 
tice, Scientific Research Society 4 

America, presiding. 
Theme: Consideration of Selective Sef 
ice, ROTC and NROTC matters. 
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Engineering Drawing (to start at 1:30 
P.M. 


Room 14, Carnegie Building. H. C. 
Spencer, Illinois Institute of Technol- 
ogy, presiding. 

. Visualization. Blade, 
Cooper Union. 

2. Welding Symbols. 
nounced. 

3. Logic of Multiview Approach in De- 
scriptive Geometry. B. L. Wellman, 
Worcester Polytechnic Institute. 

4. General discussion. 


Graduate Studies (joint with Cooperative 
Engineering Education) 
Room 106, Sage Building. E. Weber, 
Polytechnic Institute of Brooklyn, and 

P. Alger, General Electric Company, 

presiding. 

Theme: Cooperation on Graduate Pro- 

grams. 

1. Presenting Viewpoint of the Graduate 
School. R. E. Kirk, Polytechnic 
Institute of Brooklyn. 

Discussers: R. Rudenberg K. Spangen- 
berg, F. Lindvall, B. R. Teare, J. H. 
Belknap, J. Lefochetz, E. W. Boehne, 
H. P. Hammond, A. P. Colburn, D. 
C. Jackson, V. L. Kusick, R. E. 
Montana, C. R. Soderberg, C. H. 
Willis, O. W. Eshbach, W. A. Lewis. 

2. Presenting Viewpoint of Industry. T. 
M. Linville, General Electric Com- 
pany. 

Discussers: R. D. Bennett, F. Carter, 
L. J. Fletcher, H. Muller, R. A. 
Deller, A. P. M. Fleming. 


Industrial Engineering 

Room 101, Troy Building. H. R. Beatty, 
Pratt Institute, presiding. 

1. What’s New in Industrial Engineering 
Curricula? Everett Laitala, University 
of Illinois. 

2. Panel Discussion: What Is Industrial 

Engineering ? 

Panel Leader: F. E. Darling, Eastman 
Kodak Company. 

Papers by: H. B. Hastings, Yale Uni- 
versity; J. M. Juran, New York 
University; Paul Lehoczky, Ohio 
State University; H. J. Loberg, Cor- 
nell University; W. F. Spafford, 
Rensselaer Polytechnic Institute. 


Junior Colleges 

Room 105, Sage Building, EE Dept. 
5 Se Sh Bethel, New Haven YMCA 
Junior College, presiding. 

Theme : The Place of the Junior College 
in Technical Education. 

1. J. P. Bogue, Ex. Secy., American Asso- 
ciation of Junior Colleges. 


Mary The 


_ 


Speaker to be an- 
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2. Panel Discussion on: 
a. The Basic Function of the Junior 
College in Technical Education. 
b. The Distinction Between Technical 
Institutes and Technical Junior Col- 
lege Programs. 


Lamme Award Committee 
Room 117, Sage Building, ME Dept. 
N. W. Dougherty, University of Ten- 
nessee, presiding. 
Business meeting. 


Mechanics (joint with Mathematics) 

Lecture Hall, Sage Building. Samuel 

Ward, Fenn College, presiding. 

1. The Application of Quantum Mechanics 
to the Determination of Certain Prop- 
erties of Crystalline Materials. R. G. 
Sturm and S. W. Wang, Purdue 
University. 

Discussion by: R. J. Walker, Cornell 
University. 

2. Continuing Mathematics Instruction 
Throughout Mechanics. D. F. Gun- 
der, Cornell University. 

Discussion by: R. J. Walker, Cornell 
University; C. O. Harris, University 
of Notre Dame. 


Relations with Industry 

Room 203, Ricketts Building. K. B. Mc- 
Eachron, General Electric Company, 
presiding. 

1. The Financial Dilemma Facing the 
Colleges. F. C. Hockema, Purdue 
University. 

2. What the Industrial Employer Requires 
of an Engineering Graduate. 

Bergen, E. I. DuPont de Nemours and 
Company. 

3. Presentation of the Speaker’s Manual 
and Its Use. E. C. Koerper, 
Smith Corporation, Milwaukee. 

4. Ethics of Recruiting of Engineering 
Graduates. M. M. Boring, General 
Electric Company. 

5. General discussion. 


American Welding Society 


Meeting of Educational Committee, Room 
212, Ricketts Building. 


Wednesday, June 22 
6:00 P.M. DINNER — 


Aeronautical Engineering 
RSE House. P. E. Hemke, Rensselaer 
Polytechnic Institute, presiding. 
Round Table Discussion: Methods for 


Improving Aeronautical Engineering 
Training. 





1. Undergraduate Side. K. G. Merriam, 
Worcester Polytechnic Institute. 

2. Graduate Aspects. Chi-Teh Wang, 
New York University. 

3. Industry Viewpoint. 
Grumman Aircraft Co. 


A. T. Wilder, 


Chemical Engineering 

Mason House. J. D. Lindsay, Texas 
A. & M. College, presiding. 

1. Are Our Engineering Schools Turning 
Out Well-Rounded Graduates? G. E. 
Hilbert, Bureau of Agricultural and 
Industrial Chemistry. 


Engineering Drawing 
15th St. Lounge. H. C. Spencer, Illinois 
Institute of Technology, presiding. 
a Geometric Approach to Literature. 


H. Gray, Rensselaer Polytechnic 
Institute. 
2. Resolutions and other business. 
English 


Chi Phi House. C. A. Brown, General 
Motors Institute, presiding. 

1. Humanizing Engineering Education. 
Walter Hendricks, Marlboro College. 


Evening Engineering Education (joint 

with Educational Methods) 

Mason House. J. F. Calvert, Northwest- 
ern University, presiding. 

Theme: Teaching Techniques. 

1. Collaboration Between Departments. 
J. C. Boyce, New York University. 

2. Industrial Training Techniques. L. F. 
Fletcher, Caterpillar Tractor Company, 


Peoria, Ill. 
International Guest Dinner 
DKE House. H. O. Croft, State Univer- 


versity of Iowa, presiding. 
Conference to follow. 


Mechanical Engineering 
Snack Bar. E. N. Kemler, New York 
University, presiding. 
1. H. A. Winnie, General Electric Company. 


Wednesday, June 22 
8:00 P.M. CONFERENCES 


Civil Engineering (Soil Mechanics Com- 
mittee) 

Room 104, Troy Building. J. O. Oster- 
berg, Northwestern University, presid- 
ing. 

1. Report on Results of Survey on Status 
of Soil Mechanics in Engineering 
Schools. J. O. Osterberg, Northwest- 
ern University. 

2. Analysis of Transient Flow Problems. 

P. C. Rutledge, Northwestern University. 
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S. 


Cooperative Engineering Education 
Room 106, Sage Building, 


Theme: 


. Relationship of Cooperative Education 





Round Table Discussion: The Prob. 
lems of Teaching Soil Mechanics, 
Panel of Speakers to be announced. 


EE Dept 
J. G. Wohlford, Georgia Institute gf © 
Technology, presiding. 

Some Problems in Connection T 
with the Administration of Cooperative 1. 
Programs. 


and the Objectives of Organized Labor, 2: 
(a) Union Contracts and Their Effect 
on the Cooperative Student. 
(b) Selling the Cooperative Plan t as 
Organized Labor. 
by D. C. Hunt, University of Detroit 









2. Total Semester Hours Required of Co 4 
operatives and the Academic Credits for d 
Work Experience. H. L. Minkle,) Eng 
Illinois Institute of Technology. R 

3. Methods Recommended which will e- 
able the Student to become more aware 
of the Opportunities which Confront} T 
him during his Work Periods on Co 
operative Programs. M. B. Robinso, 

Fenn College. 
4. (a) Student Papers on Plant Experi! Inte 
ence. D 
(b) New Areas for Cooperative Engi) 
neering Students. 4 
(c) Methods of Merit Ratings of CG} Non 
operative Students. : . 
(d) General discussion. 4 
by J. H. Williamson, University ¢ 
Tennessee. 

5. Election of officers and committee re| Sect 

ports. | Reo 
Engineering College Administrative Cow- 
cil (Committee on Secondary Schools) p 

Room 101, Troy Building. E. D. How 7 
University of California, presiding. 

Theme: What Skills or Specific Know! 
edge Will Best Equip the Student fo 
Success in the Study of Engineering! 

Panel Discussion: Aero 
Speakers to be announced. | Bb 

English G | 

Room 209, Sage Building, EE Deh 
A. M. Fountain, North Carolina Stat 
College, presiding. 

Theme: Report Writing in Business aig Arch 
Industry. Th 

1. Training for Report Writing. C. A : 
Brown, General Motors Institute. Dis 

2. Writing and Editing the Technia i 
Report. J. B. Bennet, M. W. Kellogi Ele 
Company. Engi 

3. Discussion: Report Writing in Busine ngur 
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dential Life Insurance Company; L. S. 
S. Hoffman, Pennsylvania State Col- 
lege; J. Humphrey, Iowa State College. 


Evening Engineering Education 

Lecture Hall, Sage Building. H. R. 
Beatty, Pratt Institute, presiding. 
Theme: Partnership with Industry. 

. Evening Engineering Education at Col- 
lege Level. J. O. Amstuz, Behr-Mann- 
ing Corporation. 

. Developing Industrial Contacts 
Evening Engineering Programs. L. 
Krogh, University of Cincinnati. 

. Some Administrative Problems in Eve- 
ning Engineering Education. Harold 
Torgersen, New York University. 

4. Business meeting and election of officers. 


_ 


ro 


for 


w 


Engineering Economy 

Room 214, Sage Building, ME Dept. 
H. E. Nold, Ohio State University, 
presiding. 

Theme: What the Engineering Student 
Should Know About Dollars. 
of speakers to be announced later. 


International Guest Night 
DKE House. H. O. Croft, State Univer- 
sity of Iowa, presiding. 
Nominating Committee 


Room 120, Sage Building, ME Dept. 
H. S. Rogers, Brooklyn Polytechnic 
Institute, presiding. 


Sections and Branches 


Room 117, Sage Building, ME Dept. 
B. J. Robertson, University of Minne- 
sota, presiding. 

Business meeting. 


Thursday, June 23 
12:30 P.M. LUNCHEONS 


Aeronautical Engineering 
DKE House. H. S. Stillwell, University 
of Illinois, presiding. 
General business meeting: Election of 
Officers and consideration of new com- 
mittees. 


Architectural Engineering 
Theta Xi House. T. K. Fitzpatrick, Iowa 
State College, presiding. 
Discussion of program of activity for com- 
ing year. 
Election of officers. 


nes College Administrative Coun- 


Panel - 
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Chi Phi House. S. S. Steinberg, Univer- 
sity of Maryland, presiding. 

Business meeting of Executive Committee 
of ECAC 


Engineering School Libraries (joint with 
English) 
RSE House. E. A. Chapman, Rensse- 
laer Polytechnic Institute, presiding. 
Program to be announced later. 


Technical Institutes 


Thursday, June 23 
2:00 P.M. CONFERENCES 


Aeronautical Engineering 

Room 203, Ricketts Building. A. F. Stott, 
The Aeronautical University, Chicago, 
presiding. 

Theme: Undergraduate and Graduate 
Aeronautical Engineering Curricula. 

1. What Objectives Can Be Realized in 
a Less Than Four Year Curriculum in 
Engineering? N.C. Beck, Parks Col- 
lege of Aeronautical Technology, East 
St. Louis. 

2. The Engineering Curriculum—Engineer- 
ing Science or Engineering Practice. 
N. A. Hall, University of Minnesota. 

3. Graduate Study in Aeronautical Engi- 
neering. J. M. Wild, Cornell Univer- 
sity. 

4. Report of the Aeronautical Division, 
Curricula Committee. Brush, 
Texas A. & M. College. 


Architectural Engineering 
Room 104, Troy Building. L. R. Blakes- 
lee, University of Detroit, presiding. 
1. Completion of organization of Division. 
2. Installation of officers, adoption of pro- 
gram of activity, and appointment of 
committees. 


Chemical Engineering 
-Room 211, Ricketts Building. V.C. Wil- 
liams, Northwestern University, pre- 
siding. 
1. The Philosophy of Chemical Engineer- 
ing Education. 
Discussion by: W. K. Lewis, Massa- 
chusetts Institute of Technology; N. 
K. Anderson, Northwestern Univer- 
sity; W. L. Badger. 


Electrical Engineering 
Room 106, Sage Building, EE Dept. G. B. 
Hoadley, North Carolina State College, 
presiding. 
Theme: Electrical Machinery. 






1. Broadening the Outlook on Electrical 
Machinery. 
a. Part I. A. E. Fitzgerald, Massa- 
chusetts Institute of Technology. 
b. Part II. C. Kingsley, Jr., Massa- 
chusetts Institute of Technology. 
2. Discussion: : 
P. L. Alger, General Electric Co. 
M. Liwschitz-Garik, Polytechnic In- 
stitute of Brooklyn. 
J. G. Tarboux, Cornell University. 
H. I. Tarpley, Pennsylvania State 
College. 
3. Business meeting and election of officers. 


Engineering College Administrative Coun- 
cil (Manpower Committee) 

Room 105, Troy Building. L. M. K. 
Boelter, University of California, pre- 
siding. 

1. 1949 Demand for Engineering Grad- 
uates. 

a. M. M. Boring, General Electric Co. 
b. D. S. Bridgman, American Tel. & 
Tel. Co. 

2. Employment Outlook for Engineers. 

H. Goldstein, Bureau of Labor Sta- 


tistics. 

3. Report of Subcommittee. H. H. 
Armsby, Chairman, U. S. Office of 
Education. 


Engineering Drawing 
Inspection trip through The Watervleit 
Arsenal. In charge of H. B. Howe, 
Rensselaer Polytechnic Institute. 


Engineering School Libraries (joint with 
English) 

Room 209, Sage Building, EE Dept. 
E. A. Chapman, Rensselaer Polytechnic 
Institute, presiding. 

Theme: Teaching the Uses of the Library. 

1. J. N. Winburne, Michigan State College. 

2. W. S. Budington, Columbia University. 

3. General discussion. 


Graduate Studies (joint with Educational 
Policy Committee, Division of Civil 
Engineering) 

Room 101, Troy Building. E. H. Gay- 
lord, Ohio University, and L. G. Straub, 
University of Minnesota, presiding. 

Theme: Desirable Standards of Staff and 
Facilities for Graduate Work. 


1. Requirements for the Master’s Degree. 
Panel discussion; speakers to be an- 
nounced. 
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2. Requirements for the Doctor’s Degree 


Industrial Hygiene, Safety, and Fire Pre. 


die 





Panel discussion; speakers to be an- 
nounced. 


vention (joint with Industrial) 


J. Ahern, Illinois Institute of Technol. 
ogy, presiding. 


Theme: The Importance of Giving Al 2 


4. 


. Junior Colleges 
Room 105, Sage Building, 


Mechanical Engineering 
Room 210, Sage Building, 


Theme: Machine Design and Manufactur-} 


1. 


Physics (joint with AAPT) 
Lecture Hall, Sage Building. C. E. Ber 


. What Industry Needs from the Engi- 


. How Can Engineering Schools Ge 


. Design in the Airplane Engine. 


. The 


Engineering Students Background M2 
terial in the Protection of Personne 
and Property. 


neering Schools in Safety. J. C. Sten 
nett, American Mutual Alliance Co, 
Chicago. 


. What Aids Are Available to Engi 7° 


ing Instructors. Cox, Georgia 
Institute of Technology. A 


Started in This Program? J. J. Ahem, 
Illinois Institute of Technology. 


Panel discussion. 


| Agr 
EE D R 
L. L. Bethel, New Haven YMCA 
Junior College, presiding. l. 


EE Dept 
L. C. Price, Michigan State College 
and R. G. Chapman, Pfaudler Com 
pany, Rochester, N. Y., presiding. 


ing Methods. 

The Influence of Production Processes 
on Design. E. B. Baldwin, Pennsy- 
vania State College. 

Discussion: R. W. Bolz, R. W. Lew 
wiler, University of Wisconsin. 


G.L 
Williams, Pratt & Whitney Aircraft 

Discussion: R. T. Hinkle, Cornell Usi- 
versity; S. M. Marco, Ohio Statt 
University. 

Relationship of Manufacturig 

Processes to Other Subjects in an Er 

gineering Curricula. W. C. Schult, 

Curtiss-Wright Corporation. 





nett, University of Maine, presiding. 


Theme: Symposium on the Teaching @ 


1. 


Atomic Power Engineering. ‘ 

Typical Present Day Courses. 

a. Science and Engineering of Nuclei Aero 
Power. Clark Goodman, Massach Ro 


setts Institute of Technology. 
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b. Oak Ridge Institute of Nuclear 
Studies. W. G. Pollard, Oak Ridge. 

c. Graduate School of Nuclear Engi- 
neering. F. E. Johnson, General 
Electric Company. 

d. Elementary Course for Senior Me- 
chanicals. Elmer Hutchisson, Case 
Institute of Technology. 

2. Training Needed in Industry. 
a. K. Kingdon, General Electric 
Company. 

b. Sidney Siegel, 

tric Corporation. 


Thursday, June 23 
7:00 P.M. DINNER MEETINGS 


Annual Dinner 
Armory Building. C. J. Freund, Presi- 
dent, University of Detroit, presiding. 


Friday, June 24 
12:30 P.M. LUNCHEONS 


Agricultural Engineering 
RSE House. H. J. Barre, Purdue Uni- 
versity, presiding. 
1. Methods Engineering in the Agricul- 
tural Industry. H. E. Pinches, Harry 
Ferguson, Inc., Detroit. 


Westinghouse Elec- 


Chemical Engineering 
Mason House. J. D. Lindsay, Texas A. 
& M. College, presiding. 
Committee reports and election of officers. 


Division and Committee Chairmen 
Chi Phi House. T. Saville, New York 
University, presiding. 
Meeting of Chairmen of Committes and 
newly elected Chairmen of Divisions. 


Electrical Engineering (joint with Phys- 
ics) 
Theta Xi House. G. B. Hoadley, Univer- 
sity of North Carolina, presiding. 
Theme: Atomic Power Engineering. 
Speaker to be announced. 


Mechanical Engineering 
15th St. Lounge. H. A. Bolz, 
University, presiding. 
1. Some Aspects of Technical Publica- 
tions. George Stetson, American So- 
ciety of Mechanical Engineers. 


Friday, June 24 
2:00 P.M. CONFERENCES 


Aeronautical Engineering 
Room 203, Ricketts Building. N. J. 
Hoff, Polytechnic Institute of Brook- 
lyn, presiding. 


Purdue 
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Theme: Conference on Graduate and Re- 
search Work in Universities and the 
Use of College Men in Industry and 
Government. 


1. Viewpoint of Non-profit Research In- 
stitutions. C. C. Furnas, Cornell Aero- 
nautical Laboratory, Buffalo, N. Y. 

2. Viewpoint of Government Agencies. 
R. M. Robertson, Office of Naval Re- 
search. 

3. Viewpoint of Aeronautical Industries. 
P. R. Bassett, Sperry Gyroscope Com- 
pany. 

4. Viewpoint of Universities. A. M. 
Kuethe, University of Michigan. 


Agricultural Engineering 
Room 105, Troy Building. H. J. Barre, 

Purdue "University, presiding. 

1. Courses in Agricultural Engineering as 

Electives for other Engineering Najors. 

a. Power and Machinery. O. C. 
French, Cornell University. 

b. Rural Electrification. C. E. Seitz, 
Virginia Polytechnic Institute. 

c. Processing of Farm Products. R. L. 
Perry, University of California. 

d. Soil and Water Conservation. J. E. 
Christiansen, Utah State Agricultural 
College. 

e. Farm Structures. 
State College. 

f. Summary. E. W. Schroeder, Ok- 
lahoma * & M. College. 


Henry Giese, Iowa 


Chemical Engineering 

Room 211, Ricketts Building. J. Happel, 
New York University, presiding. 

Theme: What Does Industry Want of a 
Chemical Engineering Graduate? 

1. Qualifications of Chemical Engineers 
for Industrial Research. R. M. Burns, 
Bell Telephone Laboratories. 

2. The Chemical Engineering Senior as a 
Freshman in the Heavy Chemical In- 
dustry. J. Crowther, Stauffer Chemi- 
cal Company. 

3. Engineering Opportunities—Petroleum 
Utilization. W.S. Mount, Socony Vac- 
uum Oil Company. 


Electrical Engineering . 
Room 106, Sage Building, EE Dept. 
G. B. Hoadley, North Carolina State 
College, presiding. 
Theme: Electronics and Fields. 
1. A Course in Electronics for Non- 
Electrical Majors. J. Margosian, Poly- 
technic Institute of Brooklyn. 
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2. Laboratory Experiments for the Teach- 
ing of Electric and Magnetic Field Con- 


cepts. J. F. H. Douglas, Marquette 
University. 
English 


Room 209, Sage Building, EE Dept. 
C. A. Brown, General Motors Insti- 
tute, presiding. 

Theme: Cooperation with Technical De- 
partments. 

Round Table Discussion: 

1. H. B. Knoll, Purdue University. 

2. Two-Way Cooperation in Improving 
Engineering Education. Austin Wright, 
Carnegie Institute of Technology. 

3. Discussion: Cooperation with Technical 
Departments. By: L. G. Miller, Michi- 
gan State College; D. Mack, Lehigh 
University; W. T. Conklin, University 
m3 Texas. 

4. Pre-College Entrance Orientation in 
Engineering. L. E. Grinter, Illinois 
Institute of Technology. 


5. Election of officers. 


Mechanical Engineering 

Room 210, Sage Building, EE Dept. H. 
Kuenzel, Washington University, and 
H. J. Stoever, Iowa State College, pre- 
siding. 

Theme: Heat Power and Mechanical Lab- 
oratory. 

1. An Engineering Problem—Mechanical 
Engineering Curriculum Design. R. L. 
Sweigert, Georgia Institute of Tech- 
nology. 

2. Influence of Laboratory Courses in the 
Preparation of the Engineering Stu- 
dent for His Work with Industry. 
B. J. Robertson, University of Minne- 
sota. 

3. The Macroscopic vs. the Microscopic 


Viewpoint of Thermodynamics. J. yo" 
re) 


Keenan, Massachusetts Institute 
Technology, and L. M. K. Boelter, 
University of California. 

Physics (joint with AAPT) 

Lecture Hall, Sage Building. J. W. 


Buchta, University of Minnesota, pre- 
siding. 
Speakers to be announced. 


Business meeting of Physics 
ASEE, at 4:30 P.M. 


Division, 
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GENERAL INFORMATION 


The headquarters for the Convention will 
be the Rensselaer Student Clubhouse in the 
south central section of the campus. Regis. 
tration on Sunday, June 19, and on Monday, 
June 20, however, will take place in Lounge 
15 at the eastern end of the main campus 
on 15th Street in Troy. Beman Park 
busses from downtown Troy stop on 15th 
Street in Troy near the entrance to the 
RPI Campus. 


Registration 


Registration Headquarters will be in 
Lounge 15 on Sunday and Monday; there 


after it will be in the Lounge of the Rensse- | 
The registration | 


laer Student Clubhouse. 
desk will be open: 


Sunday, June 19—2:00 P.M. to 11:00 PM. 

Monday, June 20—8:30 A.M. to 11:00 P.M. 

Tuesday, June 21—8:30 A.M. to 5:00 P. 
5:00 
P. 
P 


M. 
hes June 22—8:30 A.M. to 5: 
Thursday, June 23—8 :30 A.M. to 5:00 P.M. 
Friday, June 24—8:30 A.M. to 1:00 PM. 


Badges will be ready for immediate de- | 
livery at the registration desk for those who | 


send in Pre-registration cards. 


Early registration is necessary in order to | 


permit planning for adequate housing facili- 
ties. 
Mail advance registration and requests for 
housing to: 
Professor Ed. J. Wilmot 
Rensselaer Polytechnic Institute 
Troy, N. Y. 


TRANSPORTATION 


Albany, which is seven miles from Troy, | 


is on the main line of the New York Cen 
tral, and has excellent railroad service from 
the West and from New York City. Trains 
run directly to Troy from New York City, 
Boston, and Montreal, but service is less 
frequent than to Albany. During the day 
busses run from Albany to Troy at fre 
quent (seven minute) intervals. The trip 
from the railroad station to the business dis 
trict in Troy takes about forty minutes (fare 
20¢). Transfers may be obtained from the 
Albany-Troy bus to the Beman Park bus 
Albany is also served by air by Americas 








Airlines, Colonial Airlines, TWA, and Rob 
inson Airlines. 
Airport to Troy is $1.50. 


Meals 


It is important that arrangements for 
group meals and for the annual dinner be 





Taxi fare from the Albany 
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completed as soon as possible. Those who 
plan to attend any of these functions are 
urged to purchase tickets at the time of 
registration. Luncheons are $2.00, dinners 
$3.00 and the Annual Banquet $4.00. There 
is no sales tax in Troy. 


Meals, other than the scheduled luncheons 
and dinners, may be had at the RPI Dining 
Hall or at the hotels and restaurants in 
downtown Troy. Prices for meals in the 
Dining Hall will be breakfast $.60, luncheon 
$.90, and dinner $1.25. Service in the Din- 
ing Hall is cafeteria style. 


Housing 


Living quarters for guests will be pro- 
vided by hotels in Troy and Albany, tourist 
cabins, and the dormitories of I and 
Russell Sage College. With the exception 
of hotels in Albany and some tourist cabins, 
all housing facilities will be near the campus 
and easily accessible by bus or taxi. Prices 
for housing accommodations are as follows: 


Hotels: 


Rooms with running water : 


Single bed $2.50-$3.00 
Double bed $4.00-$5.00 
Twin beds $4.50-$5.00 
3 and 4 bed room $2.00 
Rooms with bath: 
Single $5.00-$6.00 
Twin beds $5.50-$7.00 
4 bed room $2.50 each 
Cot in double room $1.50 
Dormitories: 
Campus $2.00 per person 
Rendael $1.50 per person 
Cabins: 


There is a variety of types within radius 
of 15 miles. 


Price: 
Per person $2.00-$3.00 
Units for two up to $8.00 


Note: 

Rates per person per day. 

Hotel accommodations limited to 250. All 
reservations must be made through Pro- 
fessor Ed. J. Wilmot, Rensselaer Poly- 
technic Institute, Troy, N. Y. 


489 


Mail and Communications 


Mail and telegrams should be addressed to 
ASEE Headquarters, RPI, Troy, N. Y. 
To reach ASEE headquarters by telephone, 
call Troy 6810. 


Exhibit of Modern Instructional Aids 


An extensive exhibit of effective teaching 
aids, including models, drawings, photo- 
graphs, slides, various forms of films, and 
supplementary apparatus, will be on exhibit 
throughout the entire ASEE meeting. This 
provides an excellent opportunity to share 
your ideas with others and thereby make a 
distinct contribution to effective teaching. 
If you have an interesting teaching aid, 
please contact the Chairman of this Com- 
mittee, Professor W. J. King, Sibley School 
of Mechanical Engineering, Cornell Univer- 
sity, Ithaca, N. Y. The Society cannot pay 
shipping costs or be responsible for damage 
to exhibits. 


Inspection Trips 

A number of inspection trips to the fol- 
lowing industrial plants are being arranged 
and information about :these visits will be 
available at the registration desk. In addi- 
tion, some of the Divisions and Committees 
are arranging for their own individual in- 
spection trips. 


Entertainment and Trips 


Trips to the Adirondacks, Catskills, Green 
Mountains, Berkshires, Lake George, Lake 
Champlain, etc., can be arranged for those 
who are interested. 

Golf, tennis, swimming, boating, mountain 
climbing, and other forms of entertainment 
are available. 


Women’s Program 
Monday, June 20: 

8:30 to 10:30. Viewing of the (Thorne 
Rooms) “Period Rooms in Miniature” 
and reception for men and women. 

Tuesday, June 21: 

Morning: “House of Magic” at General 
Electric. 

Evening: Group Entertainment. 

Wednesday, June 22: 

12:00 Noon. Women’s Lunch. Either at 

Saratoga or the 1896 House. 
Thursday, June 23: 

Morning: Either sight-seeing trips or gar- 
den party at Country Club. 

Evening: Annual Banquet. 

Friday, June 24: 
Morning: Tour to Albany. 





LOCAL COMMITTEES 


LOCAL COMMITTEES 


General Chairman—Richard W. Schmelzer 
Secretary—Kenneth H. White 


Committee and Chairman 


Registration—Vincent A. Doyle 

Housing—Edward Wilmot 

Banquet & Luncheons—Harold A. Wilson 

Conferences & General Sessions—Stanley B. 
Wiltse 

Hospitality—Roland H. Trathen 

Printing & Publicity—Edward A. Chapman 

Ladies—Mrs. Charles H. Gray 

Transportation & Trips—Harold B. Howe 

Finance—Dudley T. Smith 


Registration Committee 


V. A. Doyle, Chairman, S. V. Best, K. H. 
Moore, R. W. Elmer. 


Housing Committee 


E. H. Wilmot, Chairman, F. G. Coolsen, 
J. L. DeLee, R. K. Palmer, D. L. Staiger. 
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Banquets & Luncheons 


Harold A. Wilson, Chairman, D. F. Kline 


M. Z. Loux, P. A. Smith, E. Stawitz, R. M. 
Whitmer. 
Conferences & General Sessions 


S. B. Wiltse, Chairman, A. Jones, J. 
Beatty, J. R. Gould, J. Miller, H. E. Rod- 
man, D. Runkle, W. G. Stoker, J. Throop, 
J. Fairfield. 


Hospitality Committee 
R. H. Trathen, Chairman, F. Abbuhl, H. 
B. Huntington, H. W. Kumpf, R. Wyant, 
E. Nash, E. Nippes. 
Printing & Publicity Committee 
E. H. Chapman, Chairman, D. W. Ber- 
nard, W. Price, F. Tifft. 


Transportation & Trips 


H. B. Howe, Chairman, L. G. Bassett, | 


H. Burlage, H. Meiners. 
Finance 


D. T. Smith, Chairman, D. Maly, K 
Plant. 
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Educational Goals 


By JAMES R. KILLIAN, JR. 


President, Massachusetts Institute of Technology 


In a recent Town Meeting of the Air 


| devoted to the subject, “Are We Edu- 


eating for the Needs of Modern Man?” 
I suggested that American education has 
the following goals: 


First, we must give an understanding 
of our American heritage and of the 
sacredness of individual liberty in a free 
society. 

Next, we must prepare men to grow in 
Our people 
must not only be literate; they must har- 


the first rate. We must follow the pre- 
cepts of the philosopher, Whitehead, that 


' “moral education is impossible without 
_ the habitual vision of greatness.” 


Third, we must prepare men to be 


skilled and creative in their share of the 
| world’s work. 


In our engineering schools we, of 
course, are primarily concerned with this 
third objective. Our function in the 
over-all American educational scene is to 
educate specialists who are able to put 
science to work for useful purposes. If 
we are to do this job adequately, I am 
convinced that we must provide more gen- 
eral education in the undergraduate cur- 
riculum, more even than was recom- 
mended by the report of the SPEE 
committee on “Engineering Education 
after the War.” 

If we are to attain this goal, we can 
anticipate less and less specialization in 
the undergraduate years. While preserv- 
ing the motivation that comes from hav- 
ing specific courses of study, such as 
electrical engineering or mechanical engi- 


491 


neering, in the undergraduate program, 
we must anticipate pushing into the grad- 
uate years some of the more specialized 
work. Our undergraduate subjects can 
thus be devoted to the basic content of 
engineering science. I would define the 
undergraduate engineering program of the 
future as one that provides a general 
education with the emphasis on science 
and engineering, rather than a specialized 
training with a small amount of general 
education. 

Our institutes of technology are not 
unique in having to broaden their base. 
In the past two decades, the universities 
and liberal arts colleges have all been 
struggling with the need to provide a 
common core of studies which will con- 
tribute toward a man’s effectiveness as an 
individual and a citizen, regardless of his 
occupation. 

In rounding out their programs, the 
liberal arts colleges have recognized the 
educational value of the discipline, rigor, 
and motivation inherent in the engineer- 
ing curriculum and they have sought to 
find equivalents. In turn the engineer- 
ing colleges, while prizing and preserving 
these advantages, have been adopting 
into their curriculum more of the com- 
mon core studies recognized in the liberal 
arts colleges. Thus the two programs 
have benefited one another. 

As we seek to broaden the education 
of the specialist, we must at the same 
time be careful to avoid overscheduling 
and overfeeding him. The engineering 
schools have always been proud of their 
reputation for requiring hard work of 
their students. I hope they hold fast to 
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that reputation. But students need not 
only to meet rigorous requirements; they 
need also opportunities to reflect, to de- 
velop the intellectual maturity that comes 
only from self-education under adequate 
stimulus. The students who are studying 
to be professional men need time to be 
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resourceful, to develop judgment, to ae- 
quire a broad margin to their careers, 
They need time to avoid what Veblen 
called “trained incapacity.” 

I suggest that these are some of the 
long-term considerations which will af- 
fect policy in our engineering institutions. 


Sections and Branches 


A meeting of the Missouri Section of 
the A.S.E.E. was held at Washington 
University in St. Louis on April 9. At 
this meeting, officers were chosen as fol- 
lows for 1950: Chairman, C. M. Wallis; 
Vice-Chairman, A. W. Brust; Secretary, 
E. W. Carlton; for the General Council, 
R. Z. Williams. 

C. L. Wilson presided at the General 
Meeting, which included addresses by L. 
E. Stout and G. F. Branigan. Other 
talks and papers given included: 


Chemical Engineering 


W. T. Armstrong 
R. A. Cooley 

R. H. Lubbers 

J. C. Chu 

R. R. Cornwall 
D. F. Chamberlain 


Civil Engineering 


H. W. Wood 


Electrical Engineering 


R. K. Moore 
J. B. Pickel 
R. T. Webb 
D. L. Waidlich 





C. T. Johnk 
J. Zaborsky 
J. W. Rittenhouse 
G. G. Skitek 


Engineering Drawing 


E. Zellmer 
R. Bleikamp 
J. Senne 


Humanities, Social Studies and 
English 


S. H. Lloyd 
R. M. Schmitz 
J. J. Jelinek 
V. Staudt 


Mathematics and Physics 


R. E. Newton 
D. H. Erkiletian 


Mineral Industries 


O. R. Grawe 
A. Legsdin 
W. J. Knapp 
W. A. Vine 
H. L. Scharon 


The meeting closed with an address by 
A. H. Compton, President of Washington 
University. 
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| Washington, November 18, 1948. 








Partnership with Industry" 


By C. J. FREUND 


President of the Society and Dean of Engineering, University of Detroit 


Last year President MacQuigg moved 
the headquarters of the Society to 


| Evanston, and staged what was possibly 


the most successful membership campaign 
in the Society’s history. The year be- 
fore, President Croft reorganized the So- 
ciety, and formally established its inter- 
national relations. The year before that, 
President Rogers revised the constitution 
and by-laws. And so on. It has been a 
tradition in the Society for the officers 
each year to undertake some one project 
to make the Society better. 

The officers have looked over the situa- 
tion and have made “Partnership with 
Industry” the special objective for this 
year. They believe that the industries 
and the schools of engineering need to 
cooperate very much better; and that 
there should be more teamwork between 
the engineers in plant and field, and the 
teachers of engineering in the colleges 
and schools. 

The officers realize that many other im- 
portant and serious problems confront 
the Society, but they selected this prob- 
lem for reasons which I shall try to ex- 
plain in a moment. 

There is, of course, considerable inter- 
course between engineers in the indus- 
tries and the engineering teachers. Re- 
eruiting officials visit the colleges to 
interview seniors. Professors undertake 
research projects for sponsor industries 
and work hand in hand with engineers 
in plants and laboratories. Others in 
the faculties are consulting engineers for 
manufacturers and industrialists. And 


* Presented before the Engineering Col- 
lege Administrative: Council of the ASEE, 
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many educators are officers and commit- 
teemen in the national and local engi- 
neering societies. Indeed, those teachers 
who do maintain close contact with in- 
dustry may rise in indignation and 
protest that relations between colleges 
and industry are in a flourishing condi- 
tion. 

But I suspect that the active research- 
ers, consulting engineers, officers and 
committeemen in the societies are not 
typical of the faculties. If we check over 
our faculties man by man, shall we not 
discover that the most of them circulate 
in the narrow orbit of home, office, class- 
room and laboratory, and have not been 
near a manufacturing plant or a con- 
struction job for a year or two; or pos- 
sibly six or seven? Are there not many 
among our faculties who tend to forget 
that engineering is a practice, a profes- 
sion, and who tend to drift into the 
purely academic phases of their work? 
Are there not at least some, especially 
among our promising young intellectuals, 
who begin to look upon jobs in plants as 
just a little vulgar? 


Majority into Private Industry 


One might raise the question: Why 
bother; why not let the professors and 
the industrialists go their separate ways? 
The answer, or answers, constitute the 
reason for this year’s special Society key- 
note. 

Research has been the glamor field of 
work for the best of the engineering 
graduates in recent years. A rapidly in- 
creasing proportion of the engineering 
bachelors have gone on to the graduate 
schools. And more and more young engi- 
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neers have become interested in various 
government and municipal jobs. But in 
spite of these fascinating occupations, the 
fact remains that the vast majority of 
our engineering graduates carry their 
diplomas away from the commencement 
exercises, do or don’t enjoy a short or 
long vacation, and then hang up their 
hats in some industrial plant, office, or 
drawing room and go to work. Seventy- 
eight per cent of American engineers, 
four out of every five, are employed in 
private industry, according to “The Engi- 
neering Profession in Transition,” pub- 
lished last year by the Engineers Joint 
Council. 


Enlarged Opportunities 


There is another reason for this year’s 
choice of a special project. 

The Manpower Committee of the So- 
ciety has declared its opinion that our in- 
dustries, without straining, can absorb the 
sudden swarm of veteran graduates in 
the next three years. But the industries 
face an enormous task. The seniors of 
any year are approximately the graduates 
of that year. The number of senior stu- 
dents in American and Canadian colleges 
and schools of engineering has been 
growing rapidly, as follows: 


Year Senior Enrollment 
1926 9,000 
1936 10,300 
1942 17,100 
1948 32,400 
1949 45,700 
1950 51,000 (probable) 


Notice that the interval between years 
in the tabulation is not equal, and that 
the curve, if one were plotted, would indi- 
cate a sharp acceleration. There is a 
parallel acceleration in the difficulty of 
finding jobs for graduates, regardless of 
our conviction that the jobs can be found. 

The Manpower Committee, I believe, 
has based its studies upon a very small 
number of corporations which have al- 
ways hired engineering graduates as a 
matter of long-standing policy. 
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It is perfectly clear to the Committee, 
and to any of us who look into the mat- 
ter, that a distinct, possibly an infinitesi- 
mal minority of American engineering 
employees have taken on the great ma- 
jority of the boys who come out of the 
colleges. 

And it is perfectly clear, likewise, that 
there are countless opportunities for 
graduates in thousands of large and small 
plants, along thousands of railroad sid- 
ings from the Atlantic to the Pacific. 

The officers of the Society are of the 
opinion that the first step in the process 
of breaking out these opportunities is for 
the industrialists and the professors to 
get acquainted with each other. After 
that is accomplished the rest ought to be 
comparatively easy. 


New Functions 


There is another reason for this year’s 
special objective. 

The Society’s Committee on Relations 
with Industry held an excellent session— 
several excellent sessions—at Austin last 
June. In the session to which I refer, 
competent and informed speakers pointed 
out abundant opportunities for engineer- 
ing graduates in functional fields which 
graduates have heretofore almost com- 
pletely ignored. Graduates and college 
placement officers have concentrated al- 
most exclusively upon familiar jobs in 
design, experiment and test, sales, re 
search and the like. They have largely 
overlooked jobs in plant engineering and 
maintenance, production and manufactur- 
ing, and the operation of engineering 
facilities of whatever kind. 

I suggest that we check over our 
alumni lists when we return home. How 
many graduates can we find in such po- 
sitions? And then let us drive in and 
around the important manufacturing 
plants in our respective neighborhoods. 
Let’s size up the vast buildings, the com- 
plicated installations of machinery and 
equipment, and the auxiliary facilities 
for power, heating and ventilating, light- 
ing, water supply, sanitation, transporta- 
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tion. Let’s visualize how many engineers 
might be engaged in caring for all these 
equipments and facilities. And I mean 
professional engineers, apart from very 
many graduates of technical institutes. 

The works manager has an excellent 
position in any except the smallest estab- 
lishments. We used to call him general 
superintendent. How many young engi- 
neers can any of us name who are point- 
ing for such a job? The plant engineer 
has charge of machinery and equipment, 
and of the layout and preliminary design 
of new plants and extensions. We used 
to call him master mechanic. How many 
young engineers do we know who are 
reaching for such responsibility? 

In former years, these jobs were filled 
by expert craftsmen with a gift for 
leadership, mostly immigrants from Eu- 
rope. But that generation of stalwarts 
has nearly passed, and nobody has re- 
placed them. There exists an immense 
vacuum, so to speak, ready to absorb 
thousands of young engineers. 

Besides, plant administration has be- 
come so complex, and involves so many 
intricate technical problems and deci- 
sions, that mere skill with tools is no 
longer adequate, and complete engineer- 
ing training is required. 

One important American manufacturer 
of heavy machinery, largest of his kind 
in the world, will no longer groom any- 
body except an engineering college grad- 
uate for a plant administrative job. 
And Mr. George Dreher, the executive of 
the Foundry Educational Foundation, de- 
clared on Thursday that his industry 
hopes to induct twenty thousand engi- 
neering college graduates as soon as they 
can be found. 

Engineering teachers will just have to 
get out among the industrialists, find out 
about these openings in the plants, and 
tell their students about them. And pos- 
sibly one or the other of the teachers will 
have to learn, somehow or other, to be 
just as proud of his graduate who is a 
distinguished plant manager as of an- 
other graduate who is an outstanding 
chief engineer. 
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Small Industries 


Again, in 1946 at St. Louis, the Com- 
mittee on Relations with Industry de- 
voted a highly successful session to 
engineering opportunities in the small 
industries. And Professor Robertson 
tells us that conferences on the subject 
have been held at the University of Min- 
nesota. 

There appears to be an enormous and 
undeveloped outlet for engineers in tens 
of thousands of small plants and estab- 
lishments. The small employer hires a 
young engineer, when and if he hires him, 
for immediate production starting at 
eight thirty tomorrow morning, not for 
what he can make of him ten years hence: 
He hires a work horse, not a long term 
investment. When a draftsman quits at 
noon on Saturday, the small employer 
frantically telephones the nearest college 
early on Monday morning. Practically 
no small industries have set up policies 
for systematic and continuous develop- . 
ment of technical men. 

All this is natural enough. The typi- 
cal small employer is doubtless a smart 
and enterprising workman who has mas- 
tered the know-how of some tool or 
process, has raised a few hundred thou- 
sand dollars and has set up a little busi- 
ness. Frequently this little business is 
auxiliary to a principal industry of the 
locality. In our Detroit territory the 
small industry is likely to be a heat treat- 
ment plant, a tool or die shop, a foundry, 
or a die casting, welding, chemical pro- 
cessing or instrument making plant. 

Let me cite an example to show the 
degree to which young engineers stay out 
of small plants. Detroit is one city 
about which I may speak with some show 
of authority. The Engineering Society 
of Detroit has about five hundred junior 
members. The Society made a study of 
these junior members two years ago, and 
two hundred and forty-nine of~ the 
juniors, almost exactly half, returned the 
questionnaire. Of these two hundred 
and forty-nine, twenty-four were em- 
ployed in small industries. That means 
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a total of forty-eight, if we may assume 
the same proportion among those who 
failed to return the questionnaire. 

Now, the Detroit Board of Commerce 
reports that there are about 3,300 manu- 
facturing establishments in Detroit and 
the suburbs. Presumably at least 3,000 
of these are small. 

Forty-eight young engineers in 3,000 
industries ! 

Of course, not all young engineers in 
Detroit belong to the Society, but we con- 
tend that the best of them do. 

It is unlikely that the small employer 
will become interested in college gradu- 
ates unless he knows an engineering col- 
lege professor and thinks he is a pretty 
good sort of person. And the small em- 
ployer will not know any college professor 
unless the college professor cultivates his 
acquaintance. 


Status of the Professional Engineer 


There is still another reason why indus- 
trialists and educators should know each 
other better, and that is the uncertain, 
confused and misunderstood status of the 
professional engineer who is employed, 
as compared with the consulting engineer. 
As a rule, the distinction between pro- 
fessional engineers on the one hand, and 
draftsmen, technicians and even artisans 
on the other, is not clearly understood by 
employers; nor, indeed, by engineers 
themselves. 

Read the code of ethics of the Engi- 
neers’ Council for Professional Engi- 
neers, or of any one of the national engi- 
neering societies. You will soon detect 
an undertone. 
propriate for all engineers, of course, but 
they were obviously written very largely 
from the viewpoint of the consulting 
engineer. Nevertheless, the Engineers 
Joint Council lists only 3.6 per cent of 
all engineers as consultants. 

Employed engineers, especially young 
engineers, are so restricted in their jobs 
by the policies and regulations of their 
employers that they have but little op- 
portunity to develop a professional con- 


The codes are quite ap- | 





PARTNERSHIP WITH INDUSTRY 


sciousness. And the advertising and in- 
ternal morale building of the typical 
American corporation are so potent that 
after twenty years of experience in such 
a corporation, the engineer has almost 
forgotten that he is a member of an im- 
portant profession, but is highly con- 
scious and proud of his status as 4 
Chrysler man, a Standard Oil man or a 
Bethlehem Steel man. There are excep- 
tions among the electrical equipment 
manufacturers and the utilities, and pos- 
sibly elsewhere. 

Very many problems cluster about the 
professional status of engineers em- 
ployed in the industries. Engineering 
educators may be able to help solve at 
least some of those problems, but they 
will first have to get better acquainted 
with the engineers in plant positions. 


Conclusion 


I have spoken mostly about manufae 
turing industries because I happen to be 
a mechanical engineer, and more familiar 
with such industries. But I suspect that 
conditions are much the same in construe 
tion, and in other fields of civil engineer. 
ing, and in most of the other branches of 
the profession. 

The officers of the Society propose to 
make “Partnership with Industry” the 
special topic for the annual meeting a 
the Rensselaer Polytechnic Institute next 
June, and the keynote for the year’ 
work in the Society. Vice-Presidents 
Robertson and Saville have already st 
machinery in motion to feature relation 
with industry in the sessions and projeds 
of the Sections and Branches and of th 
Committees and Divisions, both in th 
annual meeting and in the course of th 
year. I am sure that Vice-President 
Steinberg and Dawson likewise have ap 
propriate and challenging programs ii 
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of industrialists and engineering educa- 
tors next June. They have begun work, 
their hopes and plans are exceedingly 
ambitious, and this gathering, which has 
been called a “circus” in order to suggest 
the scope of the undertaking, should 
mark an important turning point in the 
relations between the educators, and the 
engineers in the plants and in practice. 

I have tried to explain why the officers 
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A two million pound-inch torsion test- 
ing machine believed to be the world’s 
largest and accommodating specimens 
four feet and four inches in diameter 
and sixteen feet long has been proof 
tested at the Fritz Engineering Labora- 
tory of the Civil Engineering Depart- 
ment of Lehigh University. 

Designed to study the torsional be- 
havior of structural members such as 
plate and box girders, the testing ma- 
chine is capable of handling full-sized 
bridge sections, twisting them through 
any desired angle. The machine itself 
is approximately nine feet high and 25 
feet long with a gross weight of 15 tons 
and a center line 46 inches above floor- 
level. 
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Presidents neering, Physics, and Chemistry—lead- 
already s ing to the master’s degree—is to be 
re relatiOlFinaygurated at Drexel Institute of Tech- 
nd projec nology beginning with the Fall term ac- 
and of the ording to an announcement by President 
oth in thames Creese. 

urse of tet Robert C. Disque, Dean of the College 
2-Presidentifog Engineering, said that seven curricula 
se have aP$will be offered in the new program, lead- 
rograms Ming to a degree of Master of Science. 
ege Admit§They are Aeronautical Engineering, Civil 
ils, respe-—Engineering, Chemical Engineering, Elec- 
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selected the special objective for the year 
in the Society; I hope that the explana- 
tion has been convincing. And I plead 
with each one of you to promote “Part- 
nership with Industry” to the best of 
your ability within your respective 
spheres of influence, and in so far as 
doing so may be consistent with your 
positions and the tasks to which you are 
committed. 


College Notes 


trical Engineering, Mechanical Engineer- 
ing, Chemistry, and Physics. 


As in each of the triennial meetings 
held by the Iowa Institute of Hydraulic 
Research, the technical sessions of the 
Fourth Hydraulics Conference, scheduled 
for June 12-15, will reflect a particular 
and timely theme. One of the greatest 
needs of the profession today is a com- 
prehensive and authoritative presentation 
of hydraulics as a broad engineering sci- 
ence. The Institute has therefore invited 
leaders in the major subdivisions of the 
science to prepare papers which will 
form the consecutive chapters of a book 
on “Engineering Hydraulics.” These 
chapters have been carefully correlated 
by the Institute staff, and are now being 
preprinted by photo-offset from galley 
proof for thorough discussion at the con- 
ference prior to final revision and publi- 


cation. Those participating in this en- 
deavor are: 

Hunter Rouse, A. T. Ippen, 

J. E. Warnock, C. J. Posey, 

J. W. Howe, B. R. Gilerest, 

G. R. Williams, G. H. Keulegani, 
C. E. Jacob, C. B. Brown, and 
V. L. Streeter, J. W. Daily. 

J. S. MeNown, 












The Problem Method. in Humanistic Studies * 


By C. HAROLD GRAY 
Head, English Department, Rensselaer Polytechnic Institute 


Engineering students are habituated, 
through the disciplines of mathematics, 
science, and technology, to ask, “What is 
the problem?” They are not accustomed 
to the kind of indefinite absorption of 
knowledge which too often characterizes 
humanistic subjects. Unless they under- 
stand that also in these subjects are prob- 
lems that demand solutions, they will not 
participate actively in a genuine experi- 
ence of learning. If we overlook their 
characteristic problem-solving attitude, 
our own activities will seem to them 
vague and purposeless. 

I therefore deliberately challenge the 
notion, common among English depart- 
ments in universities where engineering 
students attend the same courses as the 
liberal arts students, that engineering 
students are not different from other 
young people and that the teaching of 
literature, writing, history or philosophy 
need not be conducted differently for 
them. While we may assume that as hu- 
man beings they are not innately differ- 
ent from other people, we should not 
conclude that their previous experiences, 
their professional ambitions, and their 
highly developed skills in certain studies 
will not make the problem of teaching 
them different from that of teaching stu- 
dents who have been differently condi- 
tioned. Because they have doubtless 
fallen in love, once or more than once, we 
need not conclude that at ten o’clock on 
Mondays, Wednesdays, and Fridays we 
can throw love lyrics at them between a 


* Presented before the English Division 
Conference at the Annual Meeting, Austin, 
Texas, June 17, 1948. 
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class in mechanics at nine and a class in 
photogrammetry at eleven, without gi. 
ing some thought to how their minds ar 
working at ten o’clock and what we are 
trying to do with those lyrics. Our first 
obligation, as well as our first step 
towards success in our teaching, will be 
to understand as much as we can about 
the intellectual habits of our students ani 
to use that understanding as a basis for 
the selection of humanistic studies and the 
methods by which we shall teach. 


Characteristics of Engineering Students 


Engineering students, then, differ from 
other students I have known in havinga 
more habitual desire to know right off the 
bat what the problem is or what real ques 
tion we are asking. If we seem to be de 
manding in our humanistic or social 
studies that surveys of factual material 
or reproductions of text-book discussion 
be memorized and returned to us, they 
will know exactly how to go to work 
From such courses, however, they will not 
derive the benefit which humanistic stut 
ies are supposed to provide. I assume 
that the purpose of such studies is t 
lead the students to think more critically 
about problems of human life. They ar 


in the 
jects, 
the | 
again 
ciples 
This 

memo 
answe 
other 
forma 
take ¢ 
of ap 
portar 
thinki 
we sh 
hand 

traces 
cannot 
ing b 
what vy 
the wi 
liam ¥ 
techno! 
is real 
do “ae 
study 
get the 
manisti 
will be 


Problea 


I ha 
“proble 
in mat! 
ing, ar 
studies, 
haps to 
studies 
about t 
about t 
poration 





already dealing with some of these prob 
lems in their scientific and technologie 
studies. They are mastering the mods 
of thought, the principles, and the met 
ods by which solutions are arrived # 
Being aware of the importance of th 
engineering problems, they are who 
heartedly involved in an effective leam 
ing process. 

To get the same degree of involvemé 
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in the study of humanistic and social sub- 
jects, we need to keep more obviously to 
the front what problems we are up 
against and what modes of thought, prin- 
ciples, and methods we use to solve them. 
This is a very different process from 
memorizing other people’s solutions or 
answers. Although the knowledge of 
other answers is of course useful in the 
formation of new judgments, we need to 
take as our first objective the statement 
of a problem, the establishment of its im- 
portance, and the stimulation to active 
thinking about solutions. If we do not 
we shall leave our students with second- 
hand information or with only faint 
traces of somebody else’s thoughts. We 
eannot call that “culture”; it will be noth- 
ing but inert knowledge. “We learn 
what we accept to act upon,” says one of 
the wisest of American educators, Wil- 
liam Heard Kilpatrick. In science and 
technology the learning of our students 
is real because what they learn there they 
do “accept to act upon” in all their future 
study and living. Somehow we have to 
get the same kind of result in our hu- 
manistic teaching or the time given to us 
will be a waste of students’ time. 


Problems or Accumulation of Knowledge? 


I have been assuming that the words 
“problem” and “solution,” familiar words 
in mathematics or science and engineer- 
ing, are equally familiar in humanistic 
studies. We have been, however, per- 
haps too much inclined to think of these 
studies as the accumulation of knowledge 
about the history of the United States, 
about the development of the large cor- 
poration, about Aristotle or Socrates or 
Shakespeare, or about the epic and 
Freudian psychology. As students of 
such matters, we presumably feel that the 
study of them does something for us as 
men alive in our times, and we presum- 
ably know what it is that we are doing 
as we study. A teacher of engineering 
studies certainly has no difficulty in 
making clear to his students what can be 
done with his knowledge and what he 
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does when he is getting that knowledge. 
In the teaching of humanistic and social 
studies we have not often enough given 
our students the sense that each of the 
humanistic disciplines is directed towards 
the answering of questions or the solu- 
tion of problems. We have talked too 
much about “background,” “culture,” 
“the higher things,” and the “enjoyment 
of leisure hours’—or about “what an 
educated man should know.” We forget 
that the young technological Shylocks 
are sitting before us asking, “On what 
compulsion must I?” I should like to 
see us translate that phrase about “what 
an educated man should know” into a 
more dynamic phrase for general educa- 
tion: “what an educated man does when 
he tries to solve human problems.” 

Now, what are some of these problems? 
How would the direct attack upon them 
constitute a curriculum and method for 
humanistic-social studies? My examples 
in this brief exposition will be chosen for 
their dramatic value. They are not pro- 
posed as a course, nor as necessarily the 
first problems to attack. 

One of the dominant problems in our 
country at the moment is that of mili- 
tarism. The discussions of universal 
military training and of the peace-time 
draft demand critical thinking from all 
of us. Our students are vitally involved 
in them. Who knows what data are nec- 
essary and useful in the effort to come to 
a conclusion? What constitutes valid 
reasoning from history? Can history 
tell us whether standing armies have 
prevented war or have promoted war? 
Has anything been found out about the 
effect of military training upon the minds 
and wills of young men? How has such 
knowledge been arrived at or how could 
it be arrived at? What questions of the 


relation of the individual to the state does . 


this question of Universal Military Train- 
ing raise? How does one arrive at con- 
clusions in such matters, conclusions with 
anything approaching the validity of con- 
clusions in science and technology? 
Humanistic education, rightly conceived 
and practised, would attack such a prob- 
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lem directly. We would begin with a 
problem which no student can dodge or 
would want to dodge; all of them would 
be involved. We use the facts of history 
and the principles of historical reason- 


ing, and we above all show them how to 


get such facts and how to use such rea- 
soning. We should also be put on the 
spot for whatever conclusions we may 
have drawn ourselves; our students would 
soon have the tools for criticism of any 
class-room dogmatism or propaganda. 

Since for most human problems the 
state of knowledge is not yet adequate 
for final conclusions, students too often 
get the impression that one man’s opinion 
is as good as another’s. That kind of 
relativism in all matters apart from sci- 
ence is another characteristic of engineer- 
ing students. The method I am suggest- 
ing would replace such relativism with 
a greater respect for the conclusions of 
any good thinker and even with a 
healthy respect for differences between 
good thinkers. While I am stressing, 
however, the acquisition of a method of 
thinking, it will be obvious that the stu- 
dent would get this only insofar as he 
has accumulated in the process a reason- 
able amount of data. The “background” 
will have grown, but by reason of its use 
in problem-solving it becomes that much 
more valuable, life-giving thing—‘fore- 
ground” knowledge. 


Another dominant question in the minds- 


of us all, at whatever age, is what we 
shall do about our sexual morality. 
That the Kinsey Report has become a na- 
tional best-seller at six dollars and a half 
is only a bit of unnecessary proof of our 
fascination. Sex has always been a 
problem—individual and social—but in 
our scientific age it has taken on a new 
ominousness. 

Now what humanistic education could 
be derived from a direct attack on this 
problem? Whom do we go to for our 
data on this problem? To the family 
doctor? To Dr. Kinsey and his associ- 
ates? To Havelock Ellis? To the priest 
and the latest encyclical from Rome? To 
St. Augustine and to Sigmund Freud? 
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To the Bible and Shakespeare and James 
Joyce? Once we have the physiological 
data, are the moral and religious prob- 
lems solved? Or once we have the 
church’s command, are the physiological 
and psychological problems solved? How 
can we isolate the factors in the total 
problem? What are the bases of valid 
thinking about these factors, by them 
selves and once again put together? Be- 
lieve me, unless we tackle such problems 
with such questions in mind, we shall 
leave our students untouched in their 
most vital spot. Indeed, if we instead 
lay out a course of reading in Aristoph- 
anes, Chaucer, Rabelais, Shakespeare, 
Byron, and Shelley, we may leave worse 
confusion than we found. With such a 
single problem in our minds, the history 
of literature and of human morals will 
come alive. And once it is alive, it will 
yield innumerable by-products, especially 
innumerable other problems, nearly if 
not quite as interesting. The emphasis 
again must be, not upon the mere rela- 
tivistie anarchy of human _ experienee, 
but upon the fundamental disciplines by 
which scientific order (or something as 
near to science as we can get) can be 
brought into knowing, thinking, and feel- 
ing about human experience. 

For my third problem I choose the 
most dramatic of all: What is the mean- 
ing of “good”? That same relativism 
which I have referred to before as & 
disturbing characteristic of students és 
nowhere more dangerous than in the 
sphere of ethics. “What I think & 
good,” they almost always say, “may not 
be good for somebody else; it’s just my 
opinion.” It is at least open to ques 
tion whether the relegation of moral 
values to “any man’s guess” may not 
mean the end of a civilization. In ow 
zeal to “cover” the history of Westem 
Civilization or the history of English 
Literature or the principles of “gener 
psychology,” we may again be missing 
our sole opportunity to challenge this 
ethical anarchism. 

The question, What is good? lies active 
and even burning behind the brows @ 
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these young engineers and all young peo- 
ple. Shall we go on side-stepping it? 
Every day they develop better and better 
standards of workmanship and accom- 
plishment in their technical fields. They 
know where to go for guidance. In their 
judgments of human behavior they find 
little guidance, and they show a surpris- 
ing immaturity. I know that there are 
other agencies than the colleges which 
need to bear this burden. We could not, 
however, spend the hours allotted to the 
“humanistic-social stem” in any more 
fruitful manner than in attempting some 
honest examination of the ethical prob- 
lem. Our philosophical, historical and 
literary texts could be chosen with this 
problem in mind. 

Again I stress the point that the aim 
of the method would be to open up 
sources of data, modes of thinking and 
principles on which judgments can be 
based. If we were to replace the dog- 
mas of immature prejudice by dogmas of 
our own—perhaps overripe—prejudice, 
we should not do the humanizing job. 
We need to tackle the problem of think- 
ing in the field of human values. Do we 
turn from the scientific method to a 
purely authoritarian method? If so, 
what justification can be given for that 
divergence? Do we permit or foster, in 
the study of values, the reliance upon 
emotion, which in scientific study we try 
to keep out? If so, what justification can 
be given for the cultivation of emotion? 
Can we find out what is good in human 
action by the experimental or empirical 
method? On what basis do we arrive at 
and test or justify the judgments we make 
every day? In what ways do the best 
thinkers of the past and present help us 
to know what “good” means? How shall 
we find our way round among conflicting 
points of view? 

Just as in the questions of militarism 
and sexual ideals, we shall find that our 
students are already asking themselves 
such questions about good and evil. They 
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are bold enough occasionally to ask them 
of us—outside of class. The things we 
consider irrelevant or extraneous to the 
substance of our courses are too often 
the only things our students “accept to 
act upon.” That tragic gap is caused by 
our failure to take as the central business 
of our classes the vital problems of life 
on which our knowledge has, could have, 
and should have some light to shed. 
Critical thinking is not a mere accidental 
by-product of scientific and engineering 
education; it is the very life of the proc- 
ess. It should be the deliberate aim of 
humanistic education as well. 

I have now touched on three problems 
only. The number of such problems is 
infinite. Selection must be made, it 
seems to me, by each teacher or by each 
group in charge of any one of our hu- 
manistic courses. From decisions on the 
problems will follow the selection of 
readings. The problem method, as I have 
ealled it, gives principles of selection 
other than such principles as personal 
tastes, the ease with which students can 
read the books, patriotism, regionalism, 
literary piety, or the fear to “leave out 
Shakespeare or Homer.” 

We cannot do just a small piece of the 
same kind of teaching we devote to lib- 
eral arts students. I believe we have to 
see our problem as a different one, and to 
make capital out of the differences. With 
a clearer sense of what we are doing will 
come to our students greater respect and 
more whole-hearted cooperation. I even 
think we can lead the way in the search 
for a “general education” program suit- 
able for all kinds of institutions. For 
what I have been suggesting is based on 
a sound educational psychology. The 
most effective education given in this 
country at present is that in scientific and 
technical institutions just because it is 
based on that same psychology. We in 
the humanities might do well to take a 
leaf out of the engineers’ book and ask 
ourselves afresh, “What is the problem?” 

























How to Recognize and Reward Good Instructors’ 


By H. P. HAMMOND 


Dean of Engineering, Pennsylvania State College 


This is a very perplexing topic. It is 
hard to pin it down to definite, objective 
analysis. 
who replied to a question on a condition 
examination he was taking in order to be 
eligible to play, I would be tempted to 
say, as he did, “I don’t know,” and hope 
to get a passing grade. The most I can 
hope to do is to give a few observations 
in the hope of bringing out ideas of others, 
for the subject is an important one. 

I ean not hope to say how a totally in- 
experienced young man can be identified 
as a promising candidate for a teaching 
position except by the familiar criteria 
of a good scholastic record, evidence of 
good character, a pleasant and apparently 
sufficiently strong personality, education 
and/or experience beyond the under- 
eraduate level, and a clear desire to teach. 
These are too obvious and well understood 
to need discussion. So I shall confine my 
consideration of the subject to some dis- 
cussion of how the department head or 
dean may spot a promising young teacher 
after there has been some opportunity to 
observe him in action; that is, during his 
first two or three years as an assistant or 
instructor. This is the period in which 
the young teacher develops the traits and 
displays the qualities that he is likely to 
earry with him—though more strongly 
developed—throughout his teaching c¢a- 
reer. He then possesses also, of course, 
the inherent traits of character and 
ability he had still earlier, though they 
may not have been discernible, in relation 
to teaching, at an earlier time. 


*A talk delivered at the annual meeting 
of the Allegheny Section for the American 
Society of Engineering Education, October 
15, 1948. 
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Desirable Qualities—Ability to Get 
Along With People 


Here, then, are some of the qualities | 
should look for and which I ought to try, 
as an administrator, to find in a young 
teacher, or perhaps I should say, to create 
the occasions for observing: 

First, the ability to get along with other 
people, including especially the students 
with whom he comes in contact. This re 
quires, at the foundation, I think, the 
characteristic of liking people, and espe 
cially of liking students. This applies 
both to liking them as individuals and » 
class groups. The kind of young men! 
am thinking of, and there are a gool 
many of them, really like to have students 
come to them for help, and would reeog- 
nize, if they stopped to analyze it, that 
they step into his classroom to meet their 
classes with a pleasant and alert feeling 
of anticipation. This characteristic, | 
think, is a sine qua non of the good clas¢ 
room instructor. Without it, a man might 
be a gifted lecturer, but he would no 
be the kind of teacher on whom the bulk 
of the good classroom instruction depends 
How can a department head or deat 
identify the instructors who possess this 
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quality and learn to how great or les 
degree they possess it? This is one d 
the intangibles of administraton which i 
is hard to define. It rests in part, I think, 
on the feeling of confidence and good wil 
the administrator in turn holds in respet 
to his staff. Given an interest in his it 
dividual staff members and the desire t# 
know about them, I think most admi 
istrators would testify that they com 
rather quickly to learn about these humal 
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Ability to Inspire Student Participation 


Second, I believe that a good teacher 
ean be identified by the extent to which he 
succeeds in “drawing out” his students— 
inducing them to do things for themselves 
instead of continually doing things for 
them. This is a quality not possessed so 
often as are the characteristies of friend- 
liness and ecooperativeness already re- 
ferred to. Yet it is one of the most im- 
portant characteristics a highly successful 
teacher can possess. And evidence of it 
should be exhibited early. Of course, the 
development of this quality is as much the 
duty of the administration of the school 
or department as it is of the instructor 
himself. Often, unless the development 
of a method of instruction which requires 
the student to do the work instead of hav- 
ing it laid before him, is made a definite 
policy of the school or department, it will 
not be done. Its accomplishment is a mu- 
tual obligation on the part of teacher and 
administrator. 

I should like to digress to discuss this 
point a little further. Of all the serious 
faults of engineering education, one of 
the most important and at the same time 
most widely prevalent is the method that 
has been called “reciting the lesson for 
the student in the classroom”; that is, of 
assigning for home preparation a section 
of the textbook and then of going over it 
in the classroom with meticulous care to 
see that everyone understands it, but, in 
this process making little or no attempt 
to have the students do anything for them- 
selves. I.once heard Professor Warren K. 
Lewis, the Lamme Medalist of last year, 
say, in response to a question as to the 
secret of his ability as a teacher, that it 
was to get the student into a corner, 
figuratively speaking, and force him either 
to get himself out of it or to admit defeat 
and come back another day prepared to 
do so. This exemplifies what I mean by 
making the student do the work instead 
of doing it for him. I have heard it said 
hat if a stop watch were held in the 
average classroom in which a recitation 
was supposed to be in progress, the teacher 


HOW TO RECOGNIZE AND REWARD GOOD INSTRUCTORS 


593 


would be found to do the talking 90 per 
cent of the time. I believe, from my own 
observation, that in a great many in- 
stances this statement is not an exaggera- 
tion. 

And the same general situation prevails 
in a great many of our laboratories. We 
call the work done there experiments, but 
most of it is not true experimentation at 
all. It is the performing of exercises, 
carefully laid out in detailed instructions 
to the students, specified lists of equip- 
ment, and ruled sheets sometimes even 
supplied with column headings, in which 
to enter data. Of all the undergraduate 
programs of education, engineering is per- 
haps the richest in providing possibilities, 
through a balance of our three types of 
instruction—recitation, laboratory, and de- 
sign—of giving students a sense of the 
reality of what they study and of develop- 
ing their resourcefulness and originality. 
I do not say that we fail completely in the 
realization of these aims, but I fear that 
we do not do our best to accomplish 
them. I believe there are two deeply 
fundamental reasons why we do not do so: 
first, we lay out so much for the student 
to do that there is simply not enough 
time to develop any part of it in such 
manner as to realize its full educational 
potentialities. Second, we just do not 
ourselves put the energy, resourcefulness, 
originality, and thought into our teaching 
that is needed to develop those traits in 
our students. It may be felt that what 
I am here preaching is a counsel of per- 
fection. I do not think it is. The first 
step, and I say this with the greatest force 
I can command, in the direction of attain- 
ing these objectives is simply this: reduce 
our curriculum load on the student and 
the teaching load on the faculty by about 
20 per cent. That does not mean to re- 
quire anyone, student or teacher, to do 
less work. Quite the contrary. But it 
does mean laying out a reduced amount of 
ground to be covered so that it can be cov- 
ered more thoroughly, so that grasp of 
fundamentals may be insisted upon, so 
that the student is forced to do things for 
himself instead of hearing about them or 
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witnessing them done for him, so that he 
may have a chance to blunder a bit in the 
laboratory and thereby learn for himself 
instead of meticulously following closely 
prescribed instructions, and so that he 
may, as occasions present themselves or 
may be created for him, have an op- 
portunity in some measure to develop his 
resourcefulness and originality. 

Now to return from this digression, 
and to restate the point I was discussing, 
I believe the second fundamental quality 
to look for in the young instructor whom 
we hope will become a faculty leader is 
evidence of ability to bring the student 
out instead of habitually talking down to 
him. 

Personal Development 


Third, of course, we should look for 
evidence of the drive for further personal 
development. This trait can be identified 
fairly readily, for it exhibits itself in 
quite evident manner: the pursuit of 
graduate courses beyond specified ad- 
vanced degree requirements; originating 
a bit of research, even if small or rudi- 
mentary; making suggestions about course 
improvements; identification with profes- 
sional societies; conferring frequently 
' with students outside of class; and so on. 

Lacking evidences of such characteris- 
tics as those just mentioned, I think it 
can be predicted with some confidence 
that an instructor is likely to become the 
rut-seeking type; and his contract with 
the college should be limited to a very 
short term. 

These, then, I think are the three chief 
classes of characteristics by which the 
administrator may hope to recognize 
promising young instructors: a liking for 
_ students and the ability to get along with 
them and to command their respect; the 
desire, and the knack, of getting students 
to do things and to discover things for 
themselves; and the ambition, backed by 
inherent capacity, to get ahead through 
development of knowledge, ability, and 
interest. All of these must, of course, be 
based on good character, health, and 
mental capacity. When this combination 
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is identified it need scarcely be said that 
a potential faculty leader has been dig 
covered. 


How to Retain Good Instructors 


The problem then is to keep such 4 
man. And it is then that the administr. 
tor’s worries really begin. 

It need scarcely be said that the paying 
of an adequate salary is indispensable if 
good men are to be secured and retained, 
And the salary must be increased steadily 
as the man’s value to the institution ani 
his own personal responsibilities increase, 
We all know— it has been forced upon ow 
attention—that an educational institution 
can not, with rare exceptions, equal salary 
seales that prevail in industry or, nov, 
even in government. Therefore, a man 
who has the capacity to make himself use 
ful in industry as a practicing engineer, 
or in government as a researcher, can not 
look for the same salary in an education 
institution which outside opportunitie 
might offer him. It is also our experient 
that in a good many instances it is no 
necessary to offer equal monetary rewari 
in an institution to that which may k 
available elsewhere. There are real com 
pensations which exist in educational work 
outside of financial reward. But reliane 
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teaching careers cannot be relied upon, aif 


they often are, to the extent of forcim 
a valuable teacher to work at such a k 
salary that he can searcely make both eni 
meet or bring up his family as he oug 
to be able to do. This deplorable cond 
tion is far too prevalent throughout highe 
education in the United States today. 
a word, then, a reasonably adequate sali 
and a reasonably assured financial fut 
is indispensable to the retention of ab 
and promising young faculty personnel 
The retention of good teachers, howeve 
does not rest on salary alone, even 
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ambitious young man also needs is # 
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development by originating technical or 
educational developments. It is only 
human also for a young man who is doing 
well to look for commendation and en- 
eouragement from older colleagues or ad- 
ministrators. I think we are inclined to 
overlook or underestimate how much a 
young teacher will value a word of ap- 
preciation or commendation now and then. 
An able young teacher will also, and this 
I emphasize, expect competent leadership 
and some degree of guidance both from 
his department head and, perhaps some- 
what less directly, from the administrator 
of his school. An able young man will 
want to do his work in an environment 
and atmosphere conducive to his personal 
development and in an institution which 
is on the upgrade—one in which he sees 
around him evidences of progressive poli- 
cies looking to the betterment of the in- 
stitution all along the line. This, of 
course, goes back to the fundamental char- 
acteristics of the entire institution, in- 
eluding strong and competent leadership 
by its President and Board of Trustees, 
as well as to the head of its engineering 
unit. 

The title of this talk ineluded the 
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phrase “. . . Reward Good Instructors.” 
It seems to me that in a broad sense the 
rewarding of an instructor, outside of 
financial returns and personal recogni- 
tion, rests in the provision of conditions 
under which the young man may, in a 
sense, work toward the accomplishment 
of his own reward; that is, under condi- 
tions conducive to his own self-develop- 
ment. 

While I do not wish to attempt in de- 
tail to appraise conditions in higher edu- 
eation throughout the country in respect 
to these evidences of progress, I do wish 
to.say that in general among the stronger 
engineering colleges the conditions that I 
have just enumerated as requisite to the 
retention of able young teachers do, in 
fact, exist in considerable measure. En- 
ginéering education, on the whole, is both 
strong and vigorous in our leading institu- 
tions. Except for the one great handicap 
of financial limitations, and, to a con- 
siderable extent, in spite even of this, 
engineering education is in essentially 
sound condition. I believe the inherent 
condition exist under which we ean at- 
tract, retain, and develop strong engi- 
neering faculties. 


College Notes 


Mr. Kenneth F. Tupper, Director of 
the Engineering Division of the Chalk 
River Atomie Energy Project of the Na- 
tional Research Council of Canada, has 
been appointed Associate Dean of the 
Faculty of Applied Science and Engi- 
neering of the University of Toronto. 
He will sueceed Dean C. R. Young on 
July 1, 1949. 


The appointment of Dr. Julius A. 
Stratton, Professor of Physies and Di- 


rector of the Research Laboratory of 
Electronics, as Provost of the Massachu- 
setts Institute of Technology, was an- 
nounced by Dr. James R. Killian, Jr., 
President of the Institute. 

The academic post of provost is a new 
one at M.I.T., and Dr. Stratton, whose 
appointment becomes effective on April 
15, will share with the president and the 
deans the administrative direction of the 
Institute’s educational program. 






















Engineering Education in Great Britain 


By CHARLES SUSSKIND 


Graduate Division, School of Engineering, Yale University 


A recurrent theme of the report pub- 
lished recently by the President’s Commis- 
sion on Higher Education? is the recom- 
mendation that education on the profes- 
sional level should be made available to 
a greater number of students. Such a 
policy, as applied to engineering educa- 
tion in America, has been subjected to 
criticism ever since the engineering col- 
lege ceased to be a “school of the indus- 
trial vocations” and adopted the collegiate 
plan of organization. It may be of in- 
terest to examine the merits and short- 
comings of a system of engineering edu- 
cation apparently based on exactly the op- 
posite policy: the British system. 

To realize the vast difference between 
American and British university attend- 
ance figures, it should be borne in mind 
that in 1947 there were only 2000 full- 
time engineering students registered in all 
the universities of England and Wales; ” 
the figure for Scotland, though somewhat 
higher in proportion to population, was 
of the same order of magnitude. The 
American educator may well ask how a 
highly industrialized country, with a popu- 
lation one-third that of the United States, 
can get along with an engineering-college 
population roughly one-hundredth that of 
the U. S.? The answer is that British 
universities supply only a small fraction 
of the technological personnel needed by 
industry. The bulk is trained by tech- 


1 Higher Education for American Democ- 
racy, Report of the President’s Commission 
on Higher Education. New York: Harper 
& Bros., 1948. 431 pp. 

2 Education in 1947. Report of the Minis- 
try of Education. London: H. M. Stationery 
Office, 1948. 201 pp. 
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nical “colleges”, in part-time and eve 
ning classes, and through correspondent 
courses. 


Technical Institutions 


The technical colleges afford a wik 
variety of courses for the industrial voc. 
tions, as well as for the trades. They dif- 
fer from the universities mainly in that 
they do not confer degrees; their entrane 
requirements are consequently somewhil 
lower and they can accommodate many 
students who, from economic consider- 
tions or otherwise, could not remain i 
secondary schools long enough to reach 
the matriculation standard. Part-time ani 
evening attendance (not feasible at th 
universities), as well as the lower tuitin 
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costs, combine to provide educational op 
portunities for many young men wh 
would otherwise leave school for goo 


at 15 or 16. The attainment level of som 


of these institutions compares favorably 
with that of many American universitie 
In some cities the technical schools 
tied more or less informally to the loe 
universities, and the exceptional stude 
is often encouraged to proceed towa 
a degree. For instance, some of 
excellent Polytechnic Institutes manage 
by the London County Council ba 
university-approved teachers, and sf 
dents may take the “internal” Bachele 
degree of the University of Londaij 
whereas in Scotland, most of the cov 
given by the technical colleges may 
credited toward a university degree. 
other students there is a complex syst 
of “leaving certificates” to show the wo 
done; among others, the so-called 
tional Certificates in the various bran¢l 
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of engineering and the Diplomas for ex- 
aminations administered by the City and 
Guilds of London Institute, are widely 
recognized by employers. 

Another standard of attainment is mem- 
bership in one or more of the professional 
societies. A measure of the rdle played 
by such bodies in British life is the fact 
that most students of law, medicine, and 
other well-established professions qualify 
(ie., earn the right to practice) by pass- 
ing the examinations of their respective 
professional societies, without ever having 
attended a university at all! This system, 
an outgrowth of the old pupilage scheme, 
has quite naturally extended to the 
younger engineering profession. The 
various grades of membership—aAssociate, 
Associate Member, Member, Fellow—can 
be attained only after rigorous examina- 
tions which are often quite on a par with 
university standards; this fact accounts 
for the usual profusion of abbreviations 
and initials signifying the various mem- 
berships whenever the name of a British 
engineer or scientist appears in print. 


Universities 


British universities may be divided into 
four groups, each group eatering to ap- 
proximately the same number of students. 
The ancient Universities of Oxford and 
Cambridge form one group; London Uni- 
versity, with its many colleges and af- 
filiated institutions, the second; the eight 
more recently founded civic universities 
located in the large cities of England are 
the third group; and the fourth comprises 
the four Scottish universities, as well as 
one each in Wales and Northern Ireland. 
With one exception, each university has 
a faculty of Engineering, mostly quite 
small, averaging less than 200 students. 
The usual residence requirement for the 
ordinary B.Se.(Eng.) degree is three 
years; this period is comparable to the 
customary four-year requirement in Amer- 
lea if it is remembered that virtually all 
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‘humanistic studies are excluded from the 


British curriculum on the principle that 
they should have been concluded in sec- 


ondary school. The Honours degree, 
which requires a more extensive or, at 
some universities, a more extended period 
of study, has a much higher standing than 
the ordinary degree; unlike his American 
counterpart, the British “honours” stu- 
dent is from the outset placed in a sepa- 
rate category and arranges his plan of 
study accordingly. The Honours degree 
is almost invariably the prerequisite for 
more advanced degrees, which are awarded 
mostly on the basis of research, theses, 
and practical experience; graduate study 
in our sense of the word, with students 
attending classes, is quite rare. 
Instruction in British universities bears 
a marked intellectual emphasis. There is 
little reliance on textbooks; instead, the 
student is expected to do a good deal of 
outside reading on his own. Examina- 
tions are usually comprehensive, rather 
than detailed, in character; the students 
are expected to obtain practical experi- 
ence by working in factories during vaca- 
tions or, at some universities, through the 
sandwich (cooperative) plan of alternat- 
ing study with industrial apprenticeship. 
As ean be expected, British universities 
are highly selective. Efforts are con- 
stantly being made, especially through in- 
creased scholarships (the number of which 
has been trebled since 1939), to ensure 
that the selection is determined by scholas- 
tie standards alone, rather than by the 
student’s means. It is the proud claim 
of British educators that no student, if 
he only has the ability, need be pre- 
vented from attending a university by 
pecuniary reasons. Nevertheless many 
families cannot spare the son’s earnings 
for the long period of study, and a 
tendency toward social stratification per- 
sists. It remains to be seen whether the 
system of grants for veterans, introduced 
as a result of a postwar scheme somewhat 
akin to the G.I. Bill of Rights, will be 
extended in scope. If such a plan is 
adopted, British university education will 
be rid of the main disadvantage from 
which it suffers in comparison with the 
American system: limited availability. 
For various reasons—academic, social, and 
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economic—it has never been feasible for 
the British student to “work his way 
through college”; a greater accessibility 
of higher education could probably be 
achieved only by means of cash subsistence 
grants to needy students. 


The British Example 


Even if the British university is gradu- 
ally made available to a wider section of 
the population, it is doubtful whether the 
over-all enrollment will be increased. A 
survey ® made for the Ministry of Educa- 
tion in 1945 speaks of maintaining the 
wartime attendance figures, but not of in- 
creasing them. British industry and gov- 
ernment are well satisfied with the dual 
system of engineering education. They 
are content to allow the universities to 
continue in their leisurely, unhurried task 
of producing the type of man who will 
find his place in research, education, gov- 
ernment, and the planning side of indus- 
try; technicians for the operating side of 
industry are more profitably prepared at 
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part, remain free from the necessity of 
mass production and can devote then 
selves more fully to intellectual, scholar) 
pursuits. 

Other aspects of the British system of 
interest to American educators and eng. 
neers are: (1) abundant provision fm 
the education of sub-professional person. 
nel, both for industry and the trades; (2) 
the far-reaching influence of engineerin 
societies on curricula by means of th 
nationwide standards imposed by member} Sev 
ship examinations; and (3) formal recog} econo: 
nition of nongraduate attainment by var-} eal, ci 
ous credentials. neerin 

The latter item should be of particula} writer 
interest to us: many observers fear thi) appro 
the value of the American university def tures | 
gree threatens to become inflated to th tionin 
point of being rendered meaningless. Thj and th 
granting of diplomas of “Associate” af are be 
the conclusion of a two-year terminal pm} teachiz 
gram, as practiced at the University dj some « 
Nebraska, is a step in the right direction) the te: 
so is the Junior College plan adopted i} use. 
California. We should realize that th 
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which are readily adaptable to industry’s Versities after one or two years, at w Engi 

local needs, and generally show a decidedly educational level which is neither w are all 
more practical (i.e., vocational) approach ful nor recognized, represent a terribly |. 

acon a? waste of effort—both for the individu "Y*8P 

to engineering. The universities, for their W@S5'€ Of ettort—Do or t e individu! aiken 
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8 Higher Technological Education. Report provision for the education and fom ns 

of a Special Committee. London: H. M. recognition of engineering technicians } PY a 
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Teaching Engineering Economy 


By EDMUND D. AYRES 


Professor of Electrical Engineering, Ohio State University 


Seventeen years of teaching engineering 
economy to electrical, mechanical, chemi- 
eal, civil, mining, and metallurgical engi- 
neering students has produced for the 
writer what he believes to be an effective 
approach to the problem. Certain fea- 
tures of the approach such as the condi- 
tioning survey, the D-level examination, 
and the problem section method of grading 
are believed to deviate from the usual 
teaching methods sufficiently to warrant 
some description and some statement of 
the teaching philosophy justifying their 
use, 


Problem Section Method of Grading 


Engineering, physics, and mathematics 


} are all taught with liberal use of quantita- 


tive application. A course in any of these 
subjects should bring a challenge to the 
student—a challenge to his ability to ap- 
ply basic natural laws to the solution of 
problems—it is hoped a challenge which 
will develop the thinking process. In a 
similar manner a challenge to the student 
to think through an engineering economy 
problem reacts upon him favorably. He 
gains a respect for the subject which is 
analogous to his respect for the scientific 
subjects. Grading him on his perform- 
ance in problem sections emphasizes the 
goal of the course in engineering economy 
as being one of simple mastery of prin- 
ciples and getting the “hang of” applying 
them correctly, that is, straight thinking. 
There comes the choice, come final ex- 
—__ 

*Prepared for the Engineering Economy 
Conference at the Annual Meeting of the 
American Society for Engineering Educa- 
tion at Austin, Texas, June 16, 1948. 


amination time, to either select quan- 
titative problem examination questions or 
to resort to essay or true-false question 
lists to test the student’s knowledge of 
the subject. As a quantitative problem 
can be so easily all right or all wrong by 
the violation of a single principle, ex- 
amination grades using the problem sec- 
tion type of question are likely to be 
erratic to the extent of raising the ques- 
tion of fairness in the mind of the stu- 
dent and teacher alike. On the other hand 
the essay type or true-false type of ex- 
amination indicates knowledge but not 
what is most desired—the indication of 
ability to think through a problem with 
the use of this knowledge. 

The problem section type of testing 
the student is selected because it comes 
closest to measuring thinking ability. Be- 
cause of the “all right” or “all wrong” 
quality of engineering economy principles 
in application, it is next essential that as 
much problem section work as possible be 
carried out to produce a long and reliable 
record of what the student can actually 
do. The weekly problem section and a 
final examination which is graded and 
counted as merely a continuation of the 
problem section record serves well to pro- 
duce the reliable measure sought of each 
student’s ability to think through prob- 
lems of the engineering economy type. 


The D-Level Examination 


The problem section philosophy of 
grading students in a course in engineer- 
ing economy is excellent for searching out 
the grasp students may have of the prin- 
ciples taught. Early in the teaching of 
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this subject, the writer noted how often. maybe not even this. Few have had a and : 
a student when confronted with a problem counting even in high school. On the ‘ese 
having some complexity, tended to “heave other hand mixed in with the group with above 
overboard” the principles he had sup- little or no background are a sprinkling level 
posedly learned and to go to work with of men whose business literacy is at af °8™” 
whatever primeval instinct he had. It high level by reason of numerous coutsg ble w 
seemed advisable to invent something that or by reason of association with ther that 
dramatized the learning of certain funda- fathers or others in business enterprisa) P'S? 
mental ideas. Because engineering econ- of one kind and another. As engineer in ok 
omy is mostly taught to seniors whose ing economy is practiced in a busine) PU“ 
failure of the course is fraught with tragic atmosphere, it takes cognizance of the ag} PS? 
personal adjustments for the student, it countant and his ways of doing things, it great 
was further decided that perhaps the also should and does refer to the problem 
dramatization of the principles should be of financing. How can a class of students 
carried far enough to force each student with mixed preparation be properly con 
in the class to prove that he could work  ditioned to be ready for the teaching of 
straightforward problems illustrating the engineering economy in the professional 
working of a selected number of princi- atmosphere it belongs? There is only on 
ples by the simple expedient of requiring answer that the writer has found—an ap- 
him to repeat the examination carrying proach by way of a survey of selectel 
this requirement as many times as it were financial matters. The content of this 
found necessary to accomplish this end. survey is aimed at conditioning the stv} Neg 
For this purpose the D-level examination dent for the engineering economy work to} were ¢ 
was born. Every student in the course is follow but it is given also with the ide} ties in 
required to achieve the ability to pass of raising the business literacy of th} ending 
such an examination with a grade near per- average student. Because of the unequil) Educa 
fection. Any minor violation of principle preparation of the students, the perform) made 1 
forces a repeat examination. ance of the individual student during th 
The D-level examination forces atten- three week survey period is of little cor 
tion to basic ideas and methods, also sequence except as a reflection of attitude) ____ 
forces a drill in these basic matters since for each individual student is obtained 
some students may have to take D-level The student is assigned tasks during thi 








testing several times. It has however period which take him to the finaneilf Univ. 
stabilized the whole process of teaching pages of the newspaper and to the finang Univ. 


the subject. Because the student is foreed cial manuals. He may try his hand ad 3 
nly. 


Univ. | 


to become familiar with basic principles, an amateur analyst of the financial conti 
his performance in problem work shows _ tion of some company in which he ean fin 
great improvement. Because the instruc- an interest. The survey is a conducle 
tor knows that every student at least has tour which pauses for important detail 
demonstrated his ability to work a set of about accounting, financing, budgeting 
straightforward problems employing basic organization, and promotion, to insu 
principles, he is greatly encouraged with the conditioning desired. It is devote 
the feeling that each student has had a largely to catching the interest of the sh 





thorough exposure to fundamentals. dent and pointing out fields in which } 
eae should have some interest and some pn 
The Conditioning Survey fessional competence at some later dat 


The third important feature employed : : 
in teaching engineering economy is the Technical Course Teaching Levels 
conditioning survey. The average student Achieved 
who comes to the class in engineering As every experienced teacher kno 
economy has for preparation only one or there is no substitute for a thorow 
two courses in political economy and grounding in the principles of a subj 
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and a thorough drill in the application of 
these principles. The devices described 
above have enabled the writer to raise the 
level of performance in his courses in 
engineering economy to a point compara- 
ble with technical courses. It is believed 
that this was possible only because the 
program using these devices aided greatly 
in obtaining a thorough grounding in 
principles and considerable drill. The 
program using these devices provides 
great opportunity for introducing inter- 
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esting material and stimulating the in- 
terest of the students—this also promotes 
better performance. Perhaps the writer 
just likes his own ideas but he believes 
there is an orderliness and snap to the 
conduct of a course with these features 
arriving in succession. To him it repre- 
sents great progress over the old way of 
placing the same emphasis on all material 
covered and testing the student periodi- 
cally for a measure of the information he 
has picked up about the subject. 


College Notes 


Nearly a third of a-million degrees 
were conferred by colleges and universi- 
ties in the United States during the year 
ending June 30, 1948. The Office of 
Education, Federal Security Agency, 
made this announcement in reporting for 


the first time the actual number of earned 
degrees of each level (Bachelor’s, Mas- 
ter’s, ad Doctor’s) conferred in each field 
of study by 1,214 higher educational in- 
stitutions across the nation. 


INSTITUTIONS GRANTING LARGEST NUMBER OF DEGREES 











Bachelor’s Master’s Doctor’s 
Univ. of California 7,103 | Columbia University 4,819 | Harvard University 310 
Univ. of Minnesota 5,435 | New York University 2,200 | Columbia University 277 
New York University 5,295 | Univ. of Michigan 1,912 | Univ. of Wisconsin 197 
Univ. of Illinois 4,395 | Univ. of Chicago 1,257 | Univ. of Chicago 181 
Univ. of Michigan 3,768 | Univ. of Illinois 1,033 | Univ. of California 159 
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By EDWARD W. BUTLER ar 

General Manager, Electronics Division, Sylvania Electric Products, Inc. uct is 

Boston, Mass. is go 

Since 

There can be no doubt but that in this not applicable to the product on a uit close! 
age of rapid scientific advances, our high basis. My company, along with othe} * uni 
standard of living in the United States is progressive companies, has, over the las cost ¢ 
the result of our free enterprise or com-_ thirty to forty years, developed the pli- by th 
petitive system within which engineer- losophy that it is to its best interest tp “*@™I 


ing plays a major role. So, in prepara- 
tion for our discussion of engineering 
costs in industry, I would like to orient 
engineering in the industrial picture from 
the standpoint of one who has the re- 
sponsibility of operating a business at 
a fair profit. 

In a manufacturing industry, engi- 
neering is an essential ingredient. It 
leads to the development of new prod- 
ucts, the improvement of old products, 
lower costs, and other desirable qualities 
which expand the acceptance and use of 
a line of merchandise. Such new prod- 
ucts, improved products, lower costs, etc., 
are all directed toward achieving larger 
sales and greater profits through greater 
acceptance of the product and are there- 
fore, prime factors in assuring the profits 
which make it possible to build a bigger 
and stronger business. 


Components of Engineering Cost 


In discussing the subject of engineer- 
ing cost and its relation to profits, I think 
we should divide it into two broad areas. 
The first is the cost of forward looking 
engineering or research. This is really 
an administrative expense, because it is 

* Presented before the New England Sec- 


tion Meeting, ASEE, Northeastern Univer- 
sity, October 16, 1949. 
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make scientifie contributions to the fidi) 24! 
in which it works, without expeeting “WY 
that the money spent to produce thos) ™tel) 
contributions will return directly ani) “sig 
quickly in the form of greater sales ani machit 


profits. Engineering costs of this: kinip ‘Pet 
therefore, become a _ top-managemaetl . 
5-tube 





gamble on the future. True, there a 
certain benefits such as prestige, te") 
maintenance of a fund of technisdy'™ the 
knowledge and the opportunity to buill the sal 
more easily a stronger engineering 4 unit ec 
partment through attracting men d ~ . 
higher standing. But such benefits ae . 
not directly allocable to specific items If - 
a unit basis and therefore, like other af lenis 
ministrative charges, must be spre Out of 
across the entire field of the compan 
activities. 

The other area of engineering cost 
that which results from the developme 
and design of specific products and it®oy och on, 
that subject which I propose to empliisales an 
size principally, today. By the cost @&nginee: 
engineering specific products, I mean m§Net ma: 
only the time of design engineers | 
also that of technicians, draftsmen, ? 
cost of maintaining service departmay yy, 
such as a chemical lab, machine sh phonogr 
model shop, standard and specificatiliase i 
department, ete. and the cost of eMR0,000 o 
neering supervision. All these effoMpill js $5 
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which lead to the development of a spe- 
cifie product, produce costs which are 
directly chargeable to it. 


Engineering Costs as Related to Sale 
Price 


I have spoken of the design of specific 
products. By that I mean the design of 
a piece of merchandise which will meet 
the needs of a customer. Since the prod- 
uct is being designed for a customer he 
is going to pay for the engineering. 
Since design engineering cost can be 
closely determined, each unit will carry 
a unit engineering cost equal to the total 
cost of engineering the product, divided 
by the total number of units sold. For 
example, if I am in the business of 
manufacturing radio receivers, I should 
know from past experience approxi- 
mately what it will require in terms of 
design engineers, technicians, draftsmen, 
machine shop, model shop, standards and 
specifications, engineering supervision, 
ete, to complete the development of a 
5-tube super-heterodyne chassis. Suppose 
my experience indicates that this will be 
in the range of $15,000 more or less. If 
the sales outlook is for 100,000 units, the 
unit cost for engineering will be fifteen 
cents each. Now, let’s see how that fifteen 
cents stacks up with all the other pennies 
involved. 

If the set is to sell for $9.95 retail, the 
manufacturer’s share will be about $6.50. 
Out of this he will have: 


Materials—including completed com- 


ponents purchased from outside 
(1 SIRO eeu Mae och yee eer gin $4.00 
Assembly, testing and packing labor.  .60 
yerhead at 120% .............5%. 75 
Sales and administration ........... .50 
I is. hi ak evan ee weil 15 
RE pepe. Peeeams bs 50 


otal (manufacturer’s sales revenue). $6.50 


Now, by contrast, let’s take a $300 
phonograph radio combination. In this 
ase, if the manufacturer expects to sell 
-0,000 of these units and the engineering 
bill is $50,000, the unit cost for engineer- 
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ing will be $2.50. Because of higher dis- 
tribution cost, the manufacturer’s share 
of the $300 in this case is only about 45% 
of the retail price, instead of 65% as in 
the case of the $9.95 set. So he receives 
$135 out of the $300. This will be ac- 
counted for, roughly, on the following 
basis : 


Materials—ineluding completed com- 
ponents purchased from outside 


WVOUGONE co 6s secs chs wmeaae ews $ 86.00 
Assembly, testing and packing 

TRUE code ee ctudas tence wets 10.00 
Overhead at 120% .............. 12.00 
Sales and administration ......... 11.00 
Bgiieeritge 2 55060 is CeO 2.50 
Not ninigine coscc ceclas gases 13.50 
Total (manufacturer’s sales rev- 

ID -ecia eek: oa 5 aah ote eee 6 $135.00 


These examples are shown to indicate 
how many more pennies or dollars the 
customer will pay in a more complex in- 
strument than in a simple one. The rea- 
son back of this all is that the engineer- 
ing effort expended must be closely in 
tune with the problem. It would obvi- 
ously be as ridiculous to spend $50,000 
on the design of the $9.95 radio as it 
would be to spend only $15,000 on the 
$300 instrument, the reason being that 
seeking the ultimate in the low price in- 
strument would result in an engineering 
cost which would make it non competitive 
price-wise and therefore practically un- 
salable. 

However, if $50,000 spent for engineer- 
ing would produce savings of $50,000 
in materials and labor in the $9.95 set 
by comparison with competitive merchan- 
dise, it would be warranted. If it did 
not, the additional cost of engineering 
would have to come out of profit or be 
recovered in a higher price. By the same 


token, in the $300 set it would be false 
economy and bad engineering not to ex- 
pend required engineering to get a. suit- 
able quality product for the market. 
This leads me to my next point which 
is the relationship of the evaluation of 
the market to the cost of engineering. 
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Frankly, I do not know that it would be 
possible along with differential and in- 
tegral caleulus, applied mathematics, 
courses in mechanical and electrical engi- 
neering, drafting, ete., to give engineer- 
ing students any preparation for the cost 
problems of engineering. I do believe 
there would be merit in showing the re- 
lationship of engineering to sales, pro- 
duction and distribution in the successful 
operation of a competitive business. If 
that could be clarified in the minds of 
engineering students, perhaps their orien- 
tation in industry after graduation would 
be made more readily and their under- 
standing of the significance of their work 
would be much greater, because they would 
enjoy the satisfaction that comes with 
successful participation. 


Deficiencies in Our Educational System 


In preparation for our discussion, I 
have followed the plan of talking to a 
number of our younger engineering per- 
sonnel. Because our business in Sylvania 
is one which is based on engineering 
progress, we have a continued policy of 
bringing into our organization every year 
a substantial number of young engineer- 
ing graduates to provide the foundation 
for our technical future. 

I have found these young men quite 
articulate as to problems they encoun- 
tered upon entering industry, and I shall 
try to summarize my observations for 
you: 


1. They do not feel that they are well 
grounded in an understanding of 
how our competitive system of free 
enterprise works, i.e., the mechanics 
by which successful businesses exist. 

. And I think this is most important, 
they do not consciously recognize the 
exciting part that as engineers they 
ean play in the perfection and 
progress of this great system. 

3. Their acquaintance with the econom- 
ics of industry is based on courses 
which in most colleges are known as 
Economies I. Such courses deal 


bo 
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. This probably ties back to their lac 





with the price of gold, trade bal. 
ances, etc., and may be good intr. 
duction for economic students wh 
will go further in that field. Buy 
they do not prepare the engineer fo 
his immediate participation in th 
problems of industry. 


of understanding of our free ente. 
prise system. The attitude of many 
young engineers toward engineering 
costs is apt to be that they are lov. 
brow in character, something for the 
“bookkeeper” to worry about. Th 
feeling exists that the solution t 
engineering costs is to let them fal 
where they may and expect to r 
cover them in high prices by put 
ting on a high pressure sales cam. 
paign. 
They do not have a clear understani. 
ing of the relationship of engineering 
costs to what the customer pays anil 
quite often do not recognize that th 


customer who buys the product i} 


really the individual who is payiy 
the engineer’s salary. Instead, the 
usually feel that they have only} 
produce a product of top intrinsi 
quality and when they have done sy 
they have done their job well. 


Pre 


But 
would 
prepa: 
they ¢ 
perien 
them, 
cance 


1. I 





They feel that the contributions ¢@ 
the sales department are small am 
that salesmen are people with bi 
expense accounts who smoke lo 
black cigars, drink a lot of liqu 
and entertain a lot of customers | 
don’t make any appreciable con 
bution to solving the problems ¢ 
the business. 


I would like to repeat that I am1 


sure that the engineering curriculum i 
space to include courses on the engine 
ing cost problem of industry. 


Possil 


it is more efficient to concentrate on ' 
veloping to the highest degree the em 
neers’ technical knowledge and _abili 
leaving to a postgraduate course in ind 
try as it were, the economic oriental 
required to bring the men to the high 
degree of ability. 
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Prerequisites to an Industrial Career 


But here are some of the things that it 
would be helpful to have young engineers 
prepared to understand and accept when 


they enter industry. 


We know from ex- 


perience that when they do understand 
them, they readily understand the signifi- 
cance of their work. 


1. 
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6. 


It would be helpful if they under- 
stood that business is essentially a 
team operation and that each depart- 
ment has certain assignments which 
when properly carried out, mean 
that the whole team gains ground. 


. It would be helpful if they under- 


stood that in a manufacturing busi- 
ness, it is the job of the sales de- 
partment to determine by the most 
scientific and reliable means avail- 
able, what kind of product the cus- 
tomer wants, what features he pre- 
fers, what price he will pay, how 
many he will buy and when he will 
take delivery. 


. It would be helpful if they recog- 


nized that sales, engineering and 
manufacturing people try to work 
out the best combination of features 
and price which will be most attrac- 
tive to the customer and result in a 
fair net profit. 


. It would be helpful if they recog- 


nized that customers of an industry 
have in most cases a free choice of 
various competitor’s products in the 
market-place, each product vying 
for his favor. 


. It would be helpful if they recog- 


nized that the customer’s choice of 
what he will buy is determined by 
what he believes he needs, rather 
than what someone else thinks he 
ought to have, and that the qualities 
of the product, i.e., features and in- 
trinsic qualities, its price and the 
ability to get it when he needs it, are 
the factors which determine a choice, 
and not primarily de luxe construc- 
tion or elegant gadgetry. 

It would be helpful if they under- 
stood that quality, price and deliv- 
ery are almost always the results of 
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a series of compromises in which the 
engineering department is a major 
participant because it is the engi- 
neering know-how which provides 
the most efficient application of ma- 
terial and labor to the task at hand. 
. It would be helpful if they recog- 
nized that a group of people we call 
customers pay the bill for engineer- 
ing and that if the engineering bill 
is too high by comparison with com- 
petition, the customer cannot afford 
it any more than he ean afford too 
much material or too much labor. 


“I 


I feel that perhaps we have not done 
enough in industry to acquaint those who 
set engineering academic policies with 
the things we would like to do to help 
young engineers become quickly oriented 
in industry. Neither you in the academic 
field nor we in industry, are working in 
a vacuum. A liberal exchange of prob- 
lems and viewpoints would be helpful. 
I think perhaps many of us in industry 
do not know whether the academic field 
would be receptive to regularly exchang- 
ing ideas. Perhaps some of us are afraid 
of appearing nosey and have been very 
reluctant to take the initiative. But such 
an opportunity does exist and may be 
capitalized. Certainly as far as I am 
concerned, the desire is there. 

May I-sum up with these points: 


1. That we would all like to help young 
engineers enter industry more com- 
fortably and progress more rapidly. 

. I believe they could advance faster 
if they had a clearer conception of 
the relation of engineering costs to 
the other essential costs of manufac- 
turing. 

3. This understanding could be greatly 
helped if they had more knowledge 
of our competitive free enterprise 
system and how it works and par- 
ticularly if they clearly realized_that 
the final arbiter of any product is a 
human customer, not a super intelli- 
gence which will analyze and meas- 
ure every bit and part and process 
for its intrinsie superiority over all 
others. 


bo 








Descartes, in introducing his famous 
book on Method, says this about our com- 
mon heritage—“Good sense is, of all 
things among men, the most equally dis- 
tributed; for everyone thinks himself so 
abundantly provided with it that those 
even who are the most difficult to satisfy 
in everything else, do not usually desire a 
larger measure of this quality than they 
already possess.” 

Flavored slightly with cynicism as this 
is, it is yet the theory of our democracy 
and, indeed, of our political practice. 
Each citizen as an expert elects other 
citizens as experts to sit in judgment on 
our complex problems. Daily these prob- 
lems parade across the newspaper—the 
color of margarine, the kind of radio 
program we send to South America, the 
cost of housing at Oak Ridge, and more. 
Despite the levity with which we surround 
the deliberations of our legislative groups 
these are serious problems and none more 
so than atomic fission. 

It is less than ten years since atomic 
fission became a reality to scientists; it is 
less than three years since atomic fission 
became a deadly reality to hundreds of 
thousands of people and a cold apprehen- 
sion to the rest of the world. The science 
and engineering that built this giant have 
been acclaimed. The reasonable assump- 
tion that now the forces of man would 
direct the forces of nature to our greater 
good has been our hope for almost three 
years but the route has been rocky and 
the accomplishments, while substantial, 
have been disappointing. 

Technical skill for the task was as- 
sembled at the close of the war. If it is 
not there now, if the succession of changes 
and counterchanges of policy, direction, 


* Presented before the Humanistic-Social 
Studies Division of ASEE, 54th meeting, 
Austin, Texas, June 15, 1948. 
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operators, objectives have delayed the 
work, then we can well examine the extn. 
technical aspects of this nuclear projet 
to find what we might learn for our fy. 
ture welfare. 

That the causes for our faltering prog. A 
ress in nuclear fission are complex j 








obvious. I shall not look for a first cany 

except to note, idly, that if fission hai) . By 
not been accomplished on Adam’s rij “ °° 
there might be no problem today. Rather he 
I shall examine briefly some of those af ‘? wig 
pects which can be related to the broade _ 
education of our next citizens, parti) °!¢™ 
larly the engineers and scientists. To di fail 
this, I shall ask some questions, not i "— 
order to erect a straw man to knock dom} , 
or a scapegoat to blame, but as pegs a) i hea 
which to hang discussion. The answe ideas, 
will not be “yes” or “no,” they will m Pe , 
be complete, and we can hope only th po 
they will add to our discernment and ai tales 
our perspective. lative 
Does the trouble lie with our form of ta 
government? —— 

achiev 

Probably; and we cannot have it othe The 
wise. Every man a king! promised Hug has nc 
Long, showing a deep understanding § employ 
our psychology. Every man an expe™ might | 
we maintain, as we elect our fellow & proper 
pert to solve our problems from witli prises. 
himself and by his good sense. De 1 ciety” 
queville, the brilliant French analyst §@ no rea; 
our democracy, noted in 1840 this wel neer, b 
ness and showed how we derive mM an int 
strength from it. He says—‘To evi antomo 
the bondage of system and habit, of {a philoso: 
ily maxims, class opinions, and, in si pletely 
degree, of national prejudices; to acti researc] 
tradition only as a means of inform that he 
tion, and existing facts only as a les thing el 
to be used in doing otherwise and 40m tive in | 
better; to seek the reason of things % ernment 
oneself, and in oneself alone; to tem If thi 
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results without being bound to means, 
and to strike through the form to the 
substancee—such are the principal char- 
acteristics of what I shall call the philo- 
sophical methods of Americans.” 

If our system permits unthinking men 
to damage this work of unusual impor- 
tance, then we can repair this damage 
safely only within the framework of the 
same system. 


Are those who direct the program 
incompetent? 


By usual standards, no. The Project 
is governed by a non-technical Commis- 
sion who are advised by a panel of re- 
spected scientists. Many of the decisions 
bear the evidence of the thinking of these 
scientists and therefore the success or 
failure of this thinking is of interest to 
those educating technical students. 

The administration of a project such 
as nuclear energy involves particularly 
ideas, men, and means. I will deal later 
with the question of efficiency in finding 
ideas. The matter of means is not alto- 
gether at the disposal of the executives; 
budget considerations place it on a legis- 
lative level. The personnel factor is more 
important than the other two, for good 
men will have ideas and find a way to 
achieve means. 

The personnel problem on the Project 
has not been solved. The loss of good 
employes has been continuous. We 
might ask seriously whether scientists are 
properly equipped to run scientific enter- 
prises. Mills in “The Engineer in So- 
ciety” believes not. He says—“There is 
no reason to expect that a creative engi- 
neer, by virtue of his mentality, can be 
an international financier than that an 
automobile industrialist can be a social 
philosopher or historian. ‘ The more com- 
pletely a man’s instinets are those of a 
research scientist the less the possibility 
that he can with equal success be any- 
thing else—and that includes being execu- 
tive in an engineering industry or a gov- 
ernment organization of scientists.” 

If this is true, it would seem to call for 
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a broad education for the engineer who 
is headed for administration but a spe- 
cialized education for the research engi- 
neer. However, the pressures which 
foree good researchers into administra- 
tion are so strong that we likewise dare 
not neglect the broader aspects of his 
education. 


Does our desire for efficiency trip us? 


Many of the decisions which have dis- 
tressed the Oak Ridge personnel have 
been made in the name of efficiency. 
These decisions eall for consolidation of 
programs, formal assignment of person- 
nel to specifie duties, and more eoherent 
organization. This is the technique for 
industrial development and it works well 
for development. Development is what 
its name implies—it makes useful the 
ideas of research. Atomic fission was the 
product of university research conducted 
without regard for the direction of ap- 
plication. By industrial standards there 
were many failures in these researches 
but as Edwin H. Land has said, “A re- 
search program is never a failure. Every 
incident in its history will prove to be an 
educational factor in the next investiga- 
tion undertaken.” 

Because of the equipment and safety 
difficulties, this problem of promoting the 
flow of fundamental ideas cannot be 
settled by sending the project back to the 
universities in toto. Nor can suecess be 
achieved by converting the almost aimless 
search for new ideas to a streamlined de- 
velopmental type of machinery. Most 
research scientists will not work in this 
atmosphere and they move on. Most 
research engineers try to work in this at- 
mosphere and that is why there has been 
so little engineering research done. They 
are converted to development engineers. 

In engineering education, the question 
is being asked increasingly whether our 
curricula do not encourage a spurious 
efficiency which in our graduates manifests 
itself by a lack of discernment of the re- 
lation of the parts to the whole. B. R. 
Teare in a recent conference on education 
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for professional responsibility used the 
phrase “problem-solving-madness” to indi- 
cate our over-balance in this direction. 

We might ask, then, whether there is 
any evidence that the scientists and engi- 
neers on the nuclear project have ignored 
the social relations and humanistic view- 
points in their work. 


Do scientists and engineers lack a social 
conscience ? 


It has been charged many times that 
scientists and engineers lack a concern 
for the consequences of their work. If 
on the nuclear energy project this is true, 
then it would be expected that morale 
would be bad merely because of infringe- 
ment on personal liberties caused by se- 
curity restrictions. J. G. Crowther, 
writing in January, 1940, asserts that 
“Science depends on freedom, but it also 
depends on social relations, and at the 
present time the latter are the more im- 
portant, as they are the less understood.” 

No one who has seen the earnestness 
with which the atomic scientists and engi- 
neers have endeavored to awaken the 
country to the significance of nuclear 
fission can doubt their social conscience. 
Driven by the grim necessity of getting 
action, they have attempted to convert 
themselves to social scientists and so use 
political paraphernalia to make their 
point. 

It is probable that a better understand- 
ing of the social sciences would have 
clarified their thinking and prevented 
many proposals for illogical action. Yet 
at best there was a price to pay, and that 
was the diversion of able minds from 
nuclear theory to political theory. Some 
doubt has been expressed earlier whether 
this shift could be made efficiently; the 
fact that many of the minds so diverted 
were not replaceable could only hurt the 
work, 


Is there a relation between nuclear fission 
and the humanities? 


This is a much more difficult question 
to discuss for, as Henry Adams says, 
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“words are slippery and thought is vis. 
cous.” To get around this difficulty | 
rather like the solution of this problem 
as explained to Alice when she was visit- 
ing in the Oak Ridge of her day. “When 
I use a word,” Humpty Dumpty said in 
rather a scornful tone, “it means just 
what I choose it to mean—neither more 
nor less.” 

To me, the humanities represent the 
total of man’s Soncern for the individual, 
social relations look beyond the individ. 
ual, and science looks to Nature. Each 
of these commonly used words have ele. 
ments of the other two to complicate their 
use. And words I have used already 
have meanings compounded from these 
concepts. For instance, we have been 
talking about research. The spirit of re 
search is almost purely humanistic; the 
means and laws of research are scientific; 
and the usefulness of research (or devel- 
opment) is essentially social relations. 

From my definitions—oversimplified as 
they may be—I am led to the thesis that 
it is possible to dry up the well springs 
of a great project by too little regard 
for the humanistic approach. President 
Couant in his little book “On Understand. 
ing Science” has pointed out that the 
standards for exact and impartial scien- 
tific inquiry have, historically, not been 
set by scientists. He says, “. . . the love 
of dispassionate search for truth was car- 
ried forward by those who were col- 
cerned with man and his works rathe 
than with inanimate or animate nature” 
If we say that, in recent years, scientific 
method has given science the clear roal 
to the fountain of truth, we will find that 
du Noiiy, the brilliant bio-physicist who 
died last year, has arrayed powerfil 
arguments against this view in his bod 
“Human Destiny.” 

Thus I am led to a restatement of the 
position I have already taken, that th 
haste and search for efficiency have al 
ready militated against the flow of net 
ideas in atomic fission. To those wit 
point to the accomplishments of the w 
time mass effort, I can say only that tl 
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Manhattan District inherited most of its 
stock of fundamental ideas and devel- 
oped them into a bomb. Ideas can be 
stockpiled as well as bombs but it is 
harder to estimate the size of the pile. 


What is the time-dependence of these 
problems? 


The objection may be raised that the 
arguments I have presented are academic, 
that the dilemmas have been resolved for 
us by the urgency of the times. It is 
probable that there must be short range 
and long range solutions to these prob- 
lems, and the unrest in the world disposes 
us to emphasize the immediate. This has 
always been so. Possibly speed may be 
gained by haste in our national decisions, 
pressed as we are by outside influences. 
De Tocqueville, in his keen perception of 
our way of doing things, prophesied in 
1840 that a hundred years later we would 
still be nurturing this problem. He 
says: “I am convinced, however, that if 
the Americans had been alone in the 
world, with the freedom and knowledge 
acquired by their forefathers and the 
passions which are their own, they would 
not have been slow to discover that 
progress cannot long be made in the 
application of the sciences without culti- 
vating the theory of them; that all the 
arts are perfected by one another: and, 
however absorbed they might have been 
by the pursuit of the principal object 
of their desires, they would speedily have 
admitted that it is necessary to turn aside 


from it occasionally in order the better 


to obtain it in the end.” 

Turning from the consideration of the 
possibility that the short range solutions 
and the long range solutions may be 
identical, we can ask one final question. 
Can any solution be correct which ignores 
the moral and spiritual aspects? I have 
carefully avoided using those terms up 
to now because I believe that it is impos- 
sible to diseuss the dignity of the indi- 
vidual, the welfare of mankind, and the 
manifestations of physical laws without 
presupposing a common binder for our 
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activities and a higher purpose for our 
actions. In times of stress, the purpose 
seems obscure and, because we lose our 
perspective, we judge our _ progress 
harshly, I am afraid that I have been 
guilty of this error in these discussions. 
If so, I will state again that it has been 
my only purpose to examine some extra- 
technical aspects of a mighty project so 
that we could educate our youth more 
wisely. Du Noiiy has painted his op- 
timism of our position in broad strokes 
of centuries but I believe we can see 
progress even in terms of years. 

“Humanity under the influence of such 
events as wars, or as a result of the 
necessity to adapt itself to the changes 
brought about by mechanical progress 
and the ensuing social problems, reacts 
violently by twists of the helm which 
seem to carry it far from its course. 
But the transcendent laws it unknowingly 
obeys have brought it in less than a 
thousand centuries to its present state 
and scorn these ephemeral digressions 
which become imperceptible on the scale 
of evolution. Like the ship constantly 
kept on its course by the pilot who cor- 
rects its deviations, humanity may seem 
to hesitate and waver; however, it will 
infallibly reach the port which is at the 
same time its goal and its reason of 
existence.” 
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College Notes 


The 16th Annual Report of the Engi- 
neer’s Council for Professional Develop- 
ment, a conference of engineering bodies 
organized to enhance the professional 
status of the engineer, features several 
reports indicating the progress made last 
year by ECPD committees. There are 
four major committees: one each on Stu- 
dent Selection and Guidance, Engineer- 
ing Schools, a committee on Professional 
Training, and a committee on Profes- 
sional Recognition. 

Chairman, J. W. Parker, of the De- 
troit Edison Company, pointed out that 


the Committee on Student Selection and 
Guidance distributed pamphlets and post- 
ers this year to no less than 10,000 com- 
munities for the guidance of high school 
pupils about to enter engineering. 

Other reports show that another com- 
mittee of ECPD studied and issued a 
pamphlet on methods of testing engi- 
neers. It is published under the title of, 
“The Most Desirable Personal Charae 
teristics.” 

Three new colleges were accredited by 
this group during the past year. 
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Colloid Chemistry in the Chemical Engineering 
Curriculum 


By REYNOLD C. MERRILL 
Philadelphia Quartz Co., Philadelphia 6, Penna. 


The general aim of education is to en- 
able one to live more effectively. The 
specific purpose of a specialized technical 
education is to enable one to contribute 
the most to human welfare, particularly 
in a specific field of knowledge, and to 
earn a satisfying living. The engineer- 
ing and scientific curricula should there- 
fore be so designed as to accomplish these 
aims most efficiently. One of the subjects 
commonly neglected or underemphasized 
in most chemical engineering or chemis- 
try curricula is colloid chemistry. This 
paper offers suggestions regarding the 
teaching of this subject, many of which 
are applicable to the teaching of other 
engineering and scientific subjects. 

Justification for teaching colloid science 
is readily obtained by observing the num- 
ber of times which everyone everyday 
comes in contact with colloids and eol- 
loidal phenomena and in the importance 
of these contacts for human welfare. 
Alexander Pope in his “Essay on Man” 
proclaims that “the proper study of man- 
kind is man.” If this statement is ac- 
cepted, no further justification need be 
given for the study of colloidal science. 
Man himself, like all living things, is 
composed of colloidal materials and the 
reactions of life are in large part inter- 
actions of these colloids or colloidal 
systems with ions and smaller molecules 
as well as with themselves and other ma- 
terials in the colloidal condition. 

_ The chemical industry has a particular 
Interest in colloids. Many industries 
manufacture colloidal products from col- 
loidal raw materials, including most sub- 


stances of organic origin. These include 
the manufacture of rubber, bitumen, 
rayon, textiles and dyed goods, paper, 
wood products, nitrocellulose, tanned 
leather, gelatin, glue and photographie 
materials, lacquers, varnishes, fermented 
beverages, butter and dairy products, 
many other foods, ceramic products and 
drilling muds. Other industries make col- 
loidal products from non-colloidal raw 
materials. This group includes the man- 
ufacture of resins, plastics, soaps, vari- 
ous types of synthetic detergents, lubri- 
cants, inks, cements, glass, alloys and the 
silicious soluble silicates. In many other 
industries processes involving colloidal 
phenomena play an important role. 
These processes include smoke and fog 
“abatement,” demulsification of oils, the 
coagulation of raw and waste waters, and 
sewage, flotation as in the concentration 
of ores, purification or separation of vari- 
ous materials by absorption, and water 
softening. 

Because of the present crowded curricu- 
lum it is probably too much to expect 
that every newly graduated chemist and 
chemical engineer will have taken a col- 
lege course dealing specifically with col- 
loids, desirable though this may be. 
However, every chemist and chemical 
engineer should know at least what col- 
loids are, their main characteristics, and 
have an idea of what colloid science can 
and does do. Much of this ean be and is 
taught in other courses in the usual chem- 
istry curriculum. In the general or in- 
organic chemistry course, there should be 
a discussion of the definition of colloids, 
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their preparation, and some of the most 
important properties of a few of the more 
common colloids. At least two lecture 
periods and one laboratory session dur- 
ing the year can be profitably spent on 
colloids without fear of overemphasizing 
the subject. The pandemic or “cul- 
tural’ chemistry course for students not 
majoring in the physical or biological 
sciences offers an excellent opportunity 
for teaching colloid chemistry. This 
course should contribute to the student’s 
understanding and appreciation of his 
environment. Since most of the every- 
day objects, materials and processes with 
which everyone comes in daily contact 
are colloidal, one’s environment cannot be 
understood without knowing a few of the 
basie principles and experimental facts of 
colloid science. 

Courses in quantitative and qualitative 
analysis should teach the conditions nec- 
essary for forming flocculent, amorphous, 
gelatinous or crystalline precipitates. 
Some analytical reagents are colloidal 
and several analytical procedures involve 
the formation of colloids, such as color 
lakes. In other procedures special care 
must be taken to prevent their forma- 
tion. Adsorption indicators and errors 
due to adsorption or peptization are im- 
portant colloid chemical topics for the 
analytical chemistry course. Organic 
chemistry courses discuss proteins, starch, 
cellulose, polyuronides, hemicelluloses, 
tars, resins, plastics, dyes, soaps and syn- 
thetic detergents—all of which are col- 
loids. In order to deal with these most 
effectively, the organie chemist should 
know the basic principles of colloid sci- 
ence. The teaching of colloid science in 
the biochemistry or physiological chem- 
istry course is well illustrated by R. A. 
Gortner’s textbook “Outlines of Bio- 
chemistry.” His book devotes a substan- 
tial proportion of its contents to that 
subject. The physical chemistry course 


should teach some of the physicochemical 
principles of colloidal phenomena both in 
the lecture and in the laboratory. 

Some of the facts and a few of the 
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science can he 


techniques of colloid 
learned in these other courses. However, 
the knowledge thus obtained cannot be 
expected to be as adequate to utilize col. 
loid science in industrial problems or in 
other applications as is desirable. As 
many chemists and chemical engineers as 
conveniently can should take a separate 
course in colloid science. This should 
consist of at least 36 one-hour lectures 
and preferably more. 

Colloid science may. be taught from 
several points of view. The physiologi- 
cal viewpoint is illustrated by the work of 
Wolfgang Pauli, and Jacques Loeb 
whereas that of the organic chemists i 
illustrated by the studies of Carothers 
Meyer and Staudinger. Since colloi 
may be defined as particles one or mow 
of whose dimensions is from 10 to 10,00) 
A (10-7 to 14-4 em.), their study may ke 
approached as an extension of the prop 
erties of larger bulk matter to these d 
mensions. This is a usual approach it 
studying the properties of lyophobic ed 
loids by comparing their properties with 
those of a solid wall immersed in water 
This treatment has been developed dur 
ing the past 25 years by concepts @ 
“capillary chemistry.” Another approat 
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is to study the behavior of colloids as a 
extension of the behavior of small ions ani 
molecules to molecules of larger dimension) 
and colloidal aggregates. This method ea 
be called the physicochemical approa 
to colloid chemistry. This is the metho 
so successfully applied to the study @ 
proteins in recent years and to the studi 
of soaps and detergents by Prof. J. W 
McBain and collaborators and others. 
fact some of the most interesting colloi 
chemical research of recent years suf 
as Linus Pauling’s work on antigen-anii 
body reactions, and work at Harvard } 
E. J. Cohn’s group and at the Universi 
of Wisconsin by Prof. J. W. William 
and coworkers on proteins may not gél 
erally be regarded as colloid chemist 
All of these different viewpoints shou 
be represented in an adequate course ! 
colloids. 
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The author believes that the physico- 
chemical approach to colloid science offers 
the best way to begin the study of this 
subject for most students. In most cases 
he or she has recently completed a 
physical chemistry course and the con- 
eepts and techniques just learned can be 
applied to the study of those colloids 
amenable to such treatment. Such an ap- 
proach to the subject should assist the 
student in relating the subject of colloids 
to physical chemistry and other scientific 
fields and in integrating the new knowl- 
edge into a unified concept of the consti- 
tution and properties of matter. When 
the student has acquired some familiarity 
with the physicochemical approach, it can 
en be pointed out how the laws of elassi- 
eal physical chemistry are inadequate to 
explain the behavior of all colloidal sys- 
tems. This naturally leads to a study of 
modifications of these laws for colloidal 
systems and to a study of those laws and 
hypotheses unique to colloid science. 

The first, although not necessarily the 
most important, function of the course in 
colloid chemistry is to teach the basic 
principles of that science. Answering 
the question “what are colloids?” is a 
suitable beginning for such a course, and 
may involve a brief discussion of the 
types of colloids encountered, and the his- 
tory and literature of the science as well 
as the customary definitions. The answer 
to how colloids are obtained involves, of 
course, a discussion of methods of prepa- 
ration. 

Recent developments in such techniques 
as X-ray and electron diffraction, light 
scattering, ultra-microscopie technique, 
the electron microscope and others have 
made it possible for us to know with a 
fair degree of accuracy and some eer- 
tainty the size, shape and structure of 
some typical colloids. This, plus the 
newer knowledge on the nature of the 
forees between ions, atoms, molecules 


and particles, makes it possible at least to 
try to explain the properties of colloids 
in terms of their size, shape, and strue- 
Once the anatomy and morphol- 


ture. 
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ogy of a system is known it is much 
easier to understand its physiology 
or functioning. Of course, determining 
sizes ard shapes of colloids involves a 
knowledge of at least some of their prop- 
erties. It is a pedagogical problem to 
determine which properties shall be used 
to illustrate how size and shape are de- 
termined, and which shall be used to 
show how various properties may be pre- 
dicted or understood in terms of a known 
size or shape. At any rate, the student 
should know on completing the course 
how the various properties are used to 
determine size and shape, and conversely 
how the behavior of the colloid is pre- 
dicted or understood on the basis of a 
known structure. 

Because colloids have a large ratio of 
surface area to total volume, their most 
characteristic property is that of sorp- 
tion or interaction at surfaces. The col- 
loid chemistry course then should involve 
consideration of such topics as surface 
and interfacial tensions, the factors in- 
fluencing the sorption of gases and va- 
pors by liquids and solids, “sorption of 
electrolytes and non-electrolytes from so- 
lutions by polar and non-polar adsorbents, 
sorption isotherms, isobars, isosteres, and 
heats of sorption, physical and chemi- 
sorption, measurements and explanations 
of sorption, surface films on liquids, mo- 
lecular and ionic or exchange absorption 
and methods for determining surface 
areas. Industrially important processes* 
which illustrate sorption phenomena are 
purification by adsorption, contact cataly- 
sis, chromatography, adhesives and lubri- 
cation. 

Consideration of the optical properties 
of colloids involves study of the Faraday- 
Tyndall effect, light scattering, the Ray- 
leigh and Mie equations, refraction, flow 
and intrinsie birefringence, polarization 
and depolarization phenomena, dichroism 
and dityndallism, the ultramicroscope and 
the electron microscope. The colligative 
properties such as osmotic pressure, the 
Brownian movement, diffusion, sedimenta- 
tion, ultrafiltration, dialysis, solvation and 
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viscosity of colloids have both theoretical 
and practical importance and certainly de- 
serve study in any colloid chemistry 
course. The electrical properties of col- 
loids should be discussed in terms of 
conductivity, transport numbers, the four 
types of electrokinetic phenomenon, the 
Helmholtz, Smoluchowski, and Gouy 
formulations, the eta and zeta potentials, 
and the charges and mobilities-of colloid 
particles, and their relation to the sta- 
bility of colloids. 

Once the properties of the colloidal 
particle itself are understood, its inter- 
actions with like colloids and other ions, 
molecules, and different colloids can be 
studied. These interactions involve ag- 
gregation, coagulation, sensitization, pro- 
tective action, coacervation, and _ the 
electroviscous effect. Other topics which 
merit study in a colloid chemistry course 
are emulsions and foams, aerosols, gels, 
jellies and the sol-gel transformation, 
Donnan or membrane equilibria, swelling, 
dilataney, rheopexy, colloidal electro- 
lytes, and the lyotropic series. Special 
colloidal systems which would be profit- 
ably studied briefly if time permits in- 
clude plastics, resins, rubbers and other 
synthetic high polymers, proteins, col- 
loidal carbohydrates, clays and hydrous 
oxides or silicates. 

A very large proportion of the signifi- 
cant developments .of colloid science 
during its entire history have been due 

‘to the application to these systems of 
new tools and_ techniques. Advances 
were made possible by using ultramicro- 
scopes, osmometers, X-ray and electron 
diffraction techniques, electron micro- 
scopes, ultracentrifuges, and light seat- 
tering apparatus. The student should 
become familiar with the theory and oper- 
ation of these tools, preferably by actual 
contact in a laboratory. Certainly nu- 
merous lecture demonstrations should be 
given throughout the course to give the 
student a familiarity with the actual 
appearance and behavior of all the rep- 
resentative types of colloids. Tours of 
local plants manufacturing or dealing 
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with colloids and talks by industria] 
chemists on practical applications of eo}. 
loid science could advantageously sup 
plement the regular lectures. 

The most apparent purpose of colloii 
chemistry courses, as of other courses, is 
to teach a factual knowledge of the sub 
ject. However, this can be obtained 
from books. There should be and ar 
reasons for giving lecture, demonstration 
and laboratory courses. It is well ree 
ognized that one’s success in industry and 
other pursuits depends at least as much, 
if not more on his personal attitudes ani 
characteristics as on the amount of fae 
tual knowledge which he has accumulated. 
The second object of the colloid chemis 
try course is therefore to assist the str 
dent in obtaining those attitudes ani 
personal qualities of most use to him ip 
his scientific work. 

From his study of leaders in science, 
business, government, art and other fields 
the French scientist, Henri LeChatelier 
coneluded that the following four fae 
tors, listed in the order of importane, 
were necessary to success in every él 
deavor—enthusiasm, judgment, imagine 
tion and a large fund of organized know: 
edge. Enthusiasm for colloid science i 
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best imparted to the student if the teache 
is himself enthusiastic about his subje¢ 
and if it is presented in an interesting 
challenging and stimulating manner. fh 
impart good judgment about the mai 
hypotheses and complicated behavior 0 
colloids is a difficult task. Again 
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sume to know and a realization that 
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particularly true in colloid science 
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frequently is based upon limited evidence 
and subject to change and modification. 
Such changes do not necessarily mean 
that our previous concepts were untrue— 
frequently they were only imperfectly 
understood. Judgment involves a criti- 
eal analysis of all available evidence, a 
careful weighing of its reliability, and a 
comparison of its relative worth, neces- 
sarily based on past experience. The 
present theories, laws and hypotheses of 
colloid science should be taught from 
these points of view. 

From imaginations come the new ideas, 
principles and techniques which contrib- 
ute so much to the advancement of col- 
loids and other sciences, develop new 
products and build new industries. Far- 
aday in his diary states “let the imagina- 
tion go, guiding it by judgment and 
principle but holding it in and directing 
it by experiment.” To cultivate and stim- 
ulate the imagination and thinking of the 
student is again a very difficult task, and 
probably can most successfully be done 
by a teacher who himself possesses these 
qualities to a high degree. In fact by 
far the most important single factor in 
any successful course is the quality of the 
teacher. 

James B. Conant states that science can 
best be understood by laymen through a 
close study of a relatively few case. his- 
tories which illustrate the tactics and 
strategy of science. Such an approach 
could to some extent at least be profitably 
applied in teaching colloid chemistry. 
Suitable case histories should illustrate 
the influence of new techniques of experi- 
mentation and connection with the prac- 
tical arts, and the evaluation of new con- 
cepts from experiments. They should 
also show the difficulties of experimen- 
tation, the significance of the controlled 
experiment and the necessity for eternal 
Vigilance in interpreting experiments. 
Brilliant generalizations should not be 
overemphasized. Lastly, a suitable case 
history for the laymen should illustrate 
the development of science as an organ- 
ized social activity. This last require- 
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ment is desirable but not necessary for 
a colloid chemistry course. Unfortu- 
nately, there are apparently no case his- 
tories on topics of colloid chemistry 
which have been prepared from this point 
of view. Many topics dealing with col- 
loids are eminently suitable for such a 
presentation. 

A most important aim of the colloid 
chemistry course is to teach the student 
to think effectively so that he may utilize 
his knowledge in solving problems arising 
from his environment. The maxims, 
“learn to do by doing” and “practice 
makes perfect” apply. Giving the stu- 
dent problems of all types to solve, 
should assist him in learning effective 
thinking. Problems obtained from prac- 
tical situations and the equations now 
being used in the study of high polymers 
are particularly suitable for this purpose. 

Because colloid science covers such a 
wide range of techniques and important 
industrial operations, it can, if properly 
taught serve admirably to introduce a 
student to the scientifie attitude and 
method, and to research techniques. 
Karl Pearson says “the true aim of the 
teacher must be to impart an apprecia- 
tion of methods and not a knowledge of 
facts.” Progress in colloid science has 
resulted from two types of research. 
First, systems of high purity and the 
greatest possible simplicity have been in- 
vestigated to ascertain general laws and 
second, naturally occurring systems have 
been studied to find out their properties. 
There has been a tendency to believe that 
really good significant research can be 
done only on highly idealized systems 
free of complicating details. In this way 
results can be obtained which are easier 
to interpret and from which sound gen- 
eralizations can be made. However, for 
several reasons it is important and pos- 
sible to carry out equally valuable re- 
search on materials as they actually oceur 
or with minor modifications. Frequently 
this is the only way to obtain practical, 
useful results within a reasonable length 
of time with available facilities. If only 
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highly purified systems are studied, theo- 
retically significant and practically use- 
ful results, such as the large effects of 
relatively small amounts of some addi- 
tives and synergistic effects, may be over- 
looked. The two types of research are 
complementary and both are necessary 
for a complete study. 

Frequently teachers are criticized for 
overemphasizing pet subjects in their 
courses. While this is a valid criticism 
for elementary courses, I do not think it 
applies equally to the more advanced. I 
believe that it is actually desirable for a 
teacher of an advanced class to empha- 
size in his lectures subjects in which he 
has a particular interest or research ex- 
perience. Some attempt should be made, 
however, to balance the various topics of 
the course by outside reading on the part 
of the student, or else to give the course a 
title more closely descriptive of the sub- 
ject matter it covers. The stimulation, 
inspiration, and better understanding of 
methods and attitudes as well as facts 
which students obtain from hearing an 
able teacher and research worker lecture 
on his special interests justifies spending 
some additional time. 

Lastly, I believe the course in colloid 
chemistry can and should, like other 
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courses, contribute its proportionate share 
to the aims of a general education. A 
Harvard committee has defined these 
aims as to enable one to think effectively, 
to communicate thought, to make rele 
vant judgments, and to discriminate 
among values. 

The requirements of a colloid chemis- 
try course may be summarized by stating 
that it shold impart factual knowledge, 
contribute to the development of techui- 
eal skills, teach scientific attitudes and 
methods and contribute to the attainment 
of the aims of a broad general education. 
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Pertinent Reading for Engineering Students and 
Science Majors—the Middle Ground" 


By W. T. CONKLIN 


Department of English, University of Texas 


Thomas Henry Huxley, speaking in 
October of 1880, at the dedication of the 
Josiah Mason Technical College, faced 
squarely a problem still of interest to 
teachers of scientific and technical stu- 
dents. “An exclusively scientific train- 
ing,” he said, “will bring about a mental 
twist as surely as an exclusively literary 
training. The value of the cargo does 
not compensate for the ship’s being out 
trim; and I should be very sorry to think 
that the Scientific College would turn out 
none but lop-sided men.” 

The teacher of English can go far in 
promoting this cultural balance for the 
technical student by taking advantage of 
the materials available for instruction, 
if only he recognize and appreciate what 
I shall call the literature of the Middle 
Ground. 


I 
Before explaining what I conceive this 


| literature to be and what use I plan to 


make of it, I shall explain my own in- 
terpretation of the term cultural, as I em- 
ploy it in this paper. 

Is it, as I have recently heard suggested, 
applicable to any course taught outside 
one’s own department, not required for 
a degree in one’s own department—pre- 
sumably useless, therefore cultural? Or is 
it applicable only to courses far removed 
from one’s own department or specialty 
—courses to be reached only by an intel- 
lectual leap into languages, philosophy, 

* Presented before the English Division at 


the. Annual Meeting, Austin, Texas, June 
14-18, 1948. 


and literature? No one, surely, will deny 
the technical student all the aesthetic 
broadening his usually crowded curricu- 
lum permits. 

If, however, cultural expansion involve, 
as I believe it should, the establishment 
in the student’s mind of the relationships 
between his own department and the rest 
of living, especially as these relationships 
are revealed in the histories and biogra- 
phies of his own and allied sciences and 
technologies—in short, in the imaginative 
and creative backgrounds of his own 
specialty—there then exists for the teacher 
of English a great body of literature 
which, correlated with English and Ameri- 
can Literature, will afford transition from 
the student’s interest in science to his in- 
terest in literature in the more restricted 
sense. This source upon which I would 
draw recounts the history of science, either 
in the words of the scientists themselves 
or in those of the most able expounders 
and reporters of scientific progress. It re- 
flects an aspect of history that is receiving 
more and more attention. 

This literature, proper reading for sci- 
ence majors’ and engineering students, 
constitutes the Middle Ground. The 
teacher of science or technology has little 
or no time for it; the teacher of English, 
unless by some accident his interests in- 
cline toward science, never discovers it. 

That this inclusion of pertinent reading 
within a course in English taught espe- 
cially for scientific and technical students 
will serve a definite and utilitarian pur- 
pose becomes clear when one considers 
the timid attitude of the sophomore in a 
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technical department toward scientific in- 
formation in another department than 
own, or even in his own. He at once 
manifests a mistaken worship of a spe- 
cialty, bofore he has acquired a smatter- 
ing of general scientific knowledge. 

When and where this awe of science is 
engendered, it is difficult to say; but to- 
day, when every effort is made to familiar- 
ize the common citizen with the nature 
and implications of scientifie development, 
it is ironic indeed to envounter the nar- 
rowly specialized sophomore. 

The teacher himself need be only an 
alert and actively interested layman to 
utilize the literature of the Middle Ground, 
making the student aware of a world to 
which none of his regular courses will 
take him and developing for the future 
specialist a new and fresh relationship 
between the sciences and what his in- 
structor has always known as Literature. 


II 


This mildly Utopian union of English 
and the Sciences is suggested at the sopho- 
more level or above, with regular fresh- 
man composition as prerequisite. Two 
courses concern us: 


1. An integrated course in literature 
and science. 

2. A report writing course for science 
majors and students of engineering. 


III 


I shall first consider the need for what 
I have just termed the integrated course. 
My objection to the arguments of those 
who would teach literature for its own 
pure sake is that literature, not having 
been created in a vacuum, cannot and 
should not be taught in a vacuum. Ef- 
forts to teach students, who have not yet 
the remotest conception of the role of 
literature, the purely aesthetic pleasures 
of poetry, prose, and the drama, without 
attention to the authors or their times, 
are futile and misdirected. 

But why should this be the province of 
the English teacher? If he set out upon 
this task of saving literature from being 
taught in a vacuum, will he not then feel 
















ENGINEERING STUDENTS 
it his duty to usurp the ground of every 
other department, even as the compilers Th 
of freshman readings give us anthologies will 
of sociology and government? I see little lenaet 
little danger of this sort of encroachment; pg 
the material which I propose to incorpo- wl | 
rate into English courses for engineering pa | 
students and science majors is not avail- — 
able to them in any of the courses they =? 
regularly take or elect. — 
The teacher of English has an excep- ay ‘ 
tional opportunity to serve both the stu- | 
dent and the craft. Efforts have been wee 
made to establish courses in which frag. ri i 
ments of the works of great authors, or ses im 
even of lesser authors, have been used to a , 
illustrate the relationships of the author nig 
to their times and to scientifie progress. ang 
Two difficulties become immediately ap-§ yp 
parent, in so far as the fate of literature} ,, ts 
is concerned: for example, a fragment of ae 
poetry, showing Milton’s adaptation of hae 
the theory of spontaneous generation, will pore 
very probably arouse slight interest in eal 
the student’s mind; even if it does, it is ‘iti 
a curious path to appreciation of Milton. Sha ke 
Second, the selections from lesser authors, sel 
often even more fruitful of scientific al- dal s 
lusion, also consume time that could more Piel 
profitably have been spent reading either§ , rea 
great literature or important scientific)” 
items. These fragments aren’t literature 
and they aren’t science. Per 
To serve our purpose the literature - 
course must be so integrated with reat cog 
ings from the history of science as to a¢ ee i : 
complish two things: (1) It must acquaitl eer 






the student with significant works in Eng! 
lish and American Literature, thus maib: 
taining its personality as a course in lit 
erature. (2) It must introduce him t 
adequate selections from the history @ 
science, so correlated with the literatw 
that, with the aid of classroom instructiot 
a clear and definite chronology of literat 
and scientific evolution will be apparel 
Properly presented, the course shoul 
demonstrate not only the impact of scie 
tific ideas upon literary minds, but # 
equally significant and often more ij 
portant delay in acceptance of scienti 
ideas. 
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1 of every IV 
compilers The problem of securing suitable texts 
nthologies will depend for its solution upon the 
I see little length of the course. If one allow a year 
oachment; for the literature-science integration, he 
0 Incorpo § may then make use of the numerous sep- 
ngineering § arate and complete units that are becom- 
not avail- ing increasingly available in the various 
urses they § ries and “libraries.” That is, he may 
readily do so for the literature itself. For 
an excep § the reading material in the sciences he 
th the stu- may still have to rely on one anthology or 
have been another, in order that texts not become 
hich frag- too many or too expensive. One can only 
authors, or hope that more reprints in series like 
en used to Everyman’s Library, which again provides 
he authors § sich authors as Darwin, Huxley, Lyell, 
© Progress: § and Tyndall, will soon appear. 
liately ap- If, however, the literature course must 
f literature § compressed within the space of a 
ragment of semester, an anthology of English and 
ptation ot F American Literature, together with an 
ration, wil anthology of scientific selections, will have 
interest MF ty suffice. Good anthologies of science 
_ does, it BF are easily found. There are, for example, 
| of Milton Shapley’s Treasury of Science, Knedler’s 
ser authors § vasterworks of Science, and, though I 
cientifie ab F chal) mention it again in connection with 
could Mor} the writing course, Moulton and Schifferes’ 
ding either Autobiography of Science. 
it scientifie 
t literature Vv 







Pertinent reading for the writing course 
presents slightly different problems. Be- 
sides including practice in scientifie ex- 
position, leading to the preparation of the 
full-length term report, this course will 
make extensive use of library books and 
periodicals; but this reading will not be 
done merely for the collection of data for 
the term report. A large amount of this 
work will become the matter of class dis- 
ussion by the individual student, thus 
effecting a continuous integration of class- 
work and outside assignments. 

In the writing course questions of chro- 
ology are less important than those of 
letermining just what reading is perti- 
hent, i.e., what reading, considered from 
€ point of view of scientific or technical 
iifficulty, can reasonably be expected of 
he student. 
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With the Middle Ground Literature 
used in the Literature-Science course this 
problem seldom arises. It makes, as a 
rule, little difference what the scientific 
topic may be. The college sophomore can 
read, with very little discrimination on the 
teacher’s part, the scientific contempo- 
raries of Milton and Pepys. His high 
school science has carried him beyond the 
physical knowledge of the Seventeenth 
Century. But the student in the writing 
course, though he will be required to read 
in a condensed source-book, such as 
Moulton and Schifferes’ Autobiography of 
Science, must also read current books and 
periodicals. He must, of course, be taught 
good research habits in the gathering of 
data. He must be made to frequent the 
science shelves of the general library and 
the shelves of his departmental library, 
reading as advanced materials as his sci- 
entific training permits. 

The popular books and magazines, he 
will soon discover for himself, are too 
limited, vague, and repetitious. Scientific 
and technical journals, on the other hand, 
are frequently so far beyond his compre- 
hension that they convey nothing, even 
though he put forth a sincere effort to 
understand them. This difficulty will, 
obviously, vary with subject and article. 

There then remains a somewhat differ- 
ent type of Middle Ground reading—a 
type that has multiplied rapidly since 
August 1945 and deserves a better name 
than semi-popular. Perhaps semi-scientific 
more accurately describes it. The semi- 
popular verges usually on the popular and 
is pure journalism, designed to make Bab- 
bitt aware of nuclear physics. The semi- 
scientific is seriously designed to clarify 
for educated men and women significant 
developments in science and technology, 
notably scorning the sensational as an 
instrument of exposition. To illustrate: 
There was the great outpouring of hastily 
begotten journalism that followed Smyth’s 
Atomic Energy for Military Purposes— 
a physies major can read the report it- 
self more profitably than he ean its jour- 
nalistic offspring. On the other hand, 
Einstein and Infeld’s Evolution of Physics, 
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read carefully by an intelligent sophomore, 
will introduce him to a splendidly written 
explanation of the method of scientific 
thought. There are many others equally 
profitable. And, in order that the stu- 
dent in the writing course may be en- 
couraged to read widely among them, he 
must be given a list of parallel reading, 
ineluding histories of science and tech- 
nology, upon which he may be assigned 
special reports. 

Among the periodicals, the student not 
yet well along in his major will have 
better luck in the science shelves of the 
general library. The articles in The Sci- 
entific Monthly, for example, will furnish 
him excellent examples of the clarity pos- 
sible in authentic scientific discussion. If 
he is more advanced, he may be able to 
read articles in the weekly journal, Sci- 
ence; if he can read these, however, he 
can read the professional journals. For 
the sophomore one of the best Middle 
Ground periodicals is Science News Let- 
ter, including, as it does, items from the 
many meetings of the various societies, 
and remaining simple though authentic. 
Scientific American, in its new form, 
should prove useful, though it is still too 
early to judge. True, my last two ex- 
amples are for laymen. The student is a 
layman; his English teacher is sure to be 
one. 
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VI 

What, then, must be the teacher’s quali- 
fications, besides a few years’ experience 
in teaching composition and literature? 

He must be alert—an actively inter. 
ested layman; he need be neither scientist 
nor engineer, regardless of the conviction 
that he should be, on the part of those 
who have found it distasteful to teach 
future scientists and engineers. Surely he 
should possess an elementary knowledge 
of the sciences, based, let us say, upon two 
years of college physics, two of chemistry, 
mathematics through elementary calculus, 
geology, zoology, or any other courses in 
the natural or physical sciences that a 
student would elect to take if he were 
endowed with a genuine interest in science. 

But he must, above all things, enjoy 
reading and keeping abreast of the gen- 
eral scientific news as he can read it in 
the periodicals. He must also maintain an 
active liaison with his colleagues in s¢i- 
ence and engineering. 

If the instructor will exert this effort 
to integrate the student’s writing with 
material bearing directly upon the stu- 
dent’s special studies, and if, in his litera- 
ture course, he will present science and 
literature as corresponding expressions of 
human progress, he will do much for the 
craft and himself develop a deep respect 
for the Literature of the Middle Ground. 
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Relations Between Engineering Schools 
and 
Secondary Schools—Admissions 


By T. P. BAKER 


Principal, Austin, Texas H. 8. 


The problem of admission of the high 
school graduate into the school of engi- 
neering is one that we secondary people 
are definitely interested in. We could 
spend a great deal of time discussing the 
Eight Year Study, or giving a report of 
the conference on Higher Education that 
was held recently in Chicago or the re- 
ports of other studies, but my discussion 
will be based upon personal experiences 
as I have encountered this problem. My 
experience has extended from the small 
high school of fifty students to the one we 
are now principal of, which enrolled over 
2800 students this past year. We hope 
that you can see in the brief discussion 
that is to follow the practicability of the 
various statements that will be made. 

A few years ago the high school con- 
sisted of a group of students who were 
definitely planning to go to college. The 
student who was not college material was 
soon eliminated. Today the high school 
is a heterogeneous group having all kinds 
of interests, backgrounds, and abilities. 
Of today’s high school student body only 
some 17 per cent will go to college. Of 
the 17 per cent who go to college, the 
vast majority will enter a liberal arts in- 
stitution. The high school has had to 
broaden its curriculum to eare for the 
needs of this 83 per cent who are not 
going to college as well as to care for 


the 17 per cent who will. 


be Presented at the conference of the Com- 
mittee on Secondary Schools at the Annual 
Meeting, Austin, Texas, June 17, 1948. 


There are some other factors that enter 
into this problem of preparation for ad- 
mission to colleges of engineering, as well 
as other types of higher educational in- 
stitutions. During the past eight years 
there has been an increased interest in 
engineering by high school students. We 
are confronted daily by students who say 
that they are planning to enter some engi- 
neering college when every record we have 
shows that these students cannot master 
mathematics and science. In a city like 
Austin this problem is much more pro- 
nounced than in many other cities. We 
have the problem of keeping these stu- 
dents in school on the one hand and di- 
recting them into other fields of work on 
the other. We can do pretty well with 
the students but Mom and Pop prove a 
little difficult at times. 

We have a fair counselling department, 
but many students do not make up their 
minds as to the profession or trade they 
want to enter until late in their high 
school career or even after they have 
finished high school. Many times it is 
too late for these students to secure the 
necessary mathematics and science needed 
for entrance into engineering school. 
Then the high school is criticized by the 
college, by the parent, and by the student. 
Yet, it would be foolish for us to require 
all students entering high school to_take 
courses in such sequence that all would 
come out with the advanced courses in 
mathematics and science needed for en- 
trance to your institutions. 
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532 RELATIONS BETWEEN ENGINEERING AND SECONDARY SCHOOLS 


What do we, as secondary school people, 
think are some of the answers to these 
problems? We shall attempt to list a few 
.of these but not necessarily in the order 
of importance. 


1. This society could well furnish thé 
high school with information as to the 
opportunities in the fields of engineering. 
We have been in a boom period. Will the 
need for great numbers of engineers con- 
tinue or will the profession become over 
crowded if this interest in engineering 
continues. Are there some branches of 
the profession that are now undermanned ? 
We think that our students need the 
benefit of your thinking along these lines. 

2. Connected directly with number one 
above is our belief that the high school 
guidance program should be more effec- 
tive. One of the ways that this could be 
brought about is by having a close work- 
ing relationship between the high school 
guidance service and the schools of engi- 
neering or of this society. I believe that 
I am correct in saying that the majority 
of your schools give aptitude tests during 
the first semester that a student is in your 
school. Why not make it possible for our 
guidance department to request and re- 
ceive from you these tests to be given in- 
terested students in their sophomore year 
of high school or as soon thereafter as 
he shows any interest in the field of engi- 
neering. By having these tests come from 
the college itself and sent back to the 
college for scoring the results would carry 
much more weight with the students con- 
cerned than if we secured the tests from a 
publisher and attempted to show the stu- 
dent that he was or was not likely to sue- 
ceed as an engineer. Those showing an 


aptitude for engineering could be placed 
in courses in high school that would be of 
greatest benefits to them. Those not hav- 
ing this aptitude for engineering could 





be more easily directed into other patterns. 

3. We believe that the final requirement 
for entrance to the school of engineering 
should be based upon aptitude and gen- 
eral cultural examinations instead of 
specific units. When you take into con- 
sideration the differences in schools, in 
teachers, and in students it is our feeling 
that a good aptitude and general culture 
examination will show more than any 
transcript can ever show. 


As we bring this short report to a close 
we cannot help but wonder if the engi- 
neering school does not have a responsi- 
bility for the student who has the aptitude 
but lacks the specific training of advanced 
high school mathematics and science? If 
you had these students in classes com- 
posed of only those interested in prepars- 
tion for engineering, would you not be 
able to do a better job in giving them the 
specific skills needed than can we in the 
high school where classes are not com- 
posed of special interest groups? The 
law schools, medical schools, and semi- 
naries now require a two, three, or fom 
year pre-training period before admitting 
students. Could not the schools of engi- 
neering do this? Every year we have 
many students from the University who 
come to us and want to get into physics or 
solid geometry classes. We feel that yo 
can care for these students better than we 
can. 

In closing, we must not lose sight of the 
fact that the high school has the respons 
bility of preparing every student possible 
to take his place in a democratic society. 
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Minutes of Meeting of the Executive Board 


A meeting of the Executive Board of 
The American Society for Engineering 
Education was held on Tuesday, April 
19, 1949, at Northwestern University. 
Those present were: C. J. Freund, Presi- 
dent, F. M. Dawson, B. J. Robertson, 
Thorndike Saville, S. S. Steinberg, A. B. 
Bronwell, D. Isebrands, and M. Strohm. 


Report of Secretary 


The Secretary reported on activities of 
the Society as follows: 


1. About 1000 copies of the report 
“Recommended Procedures in the Inter- 
viewing and Placement of College Sen- 
iors” prepared by the Committee on 
Ethies of Interviewing Procedures have 
been sent to college administrators and 
industrial personnel men throughout the 
country. A number of favorable com- 
ments have been received. 

2. The membership campaign has re- 
sulted in 932 individual members this 
year, 840 of which were from faculties 
and 92 from industries. Four new in- 
stitutional members have also been 
added. 

In reporting for the Treasurer, the 
Secretary discussed the third quarterly 
financial statement. A 20% increase in 
cost of publication of the Journal, ef- 
fective with the January 1949 issue, will 
raise the publication costs above the 
budgeted figure. However, the adver- 
tising income will also be above the 
budgeted amount, and it appears as 
though the Society should be able to 
avoid a deficit in the year’s operations. 
The new schedule of increased advertis- 
ing rates has been sent to all advertisers 
in the. JouRNAL. 

The Secretary also called the Board’s 
attention to the proposed bill in Congress 
for increased postal rates which, if 
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passed, would add an estimated $2300 to 
our annual postage bill. 


Report of E.C.A.C. 


Vice President Steinberg presented his 
report on the activities of the E.C.A.C. 
as follows: 


1. The E.C.A.C. has prepared new by- 
laws which have been submitted to the 
ASEF Committee on Constitution and 
By-Laws for approval. 

2. The final report of new and pro- 
posed building construction has been pre- 
pared. 

3. The final report of the Faculty Sal- 
ary Study Committee will be completed 
at the time of the annual meeting. 

4. Plans have been completed for the 
K.C.A.C. general session and conferences 
at the annual meeting. 


Report of E.C.R.C. 


Vice President Dawson presented his 
report on the activities of the E.C.R.C. 
as follows: 


1. The first publication of the E.C.R.C. 
for this year entitled “Telling the Story 
of Research” will be available in a few 
weeks. It is expected that the sales of 
this volume will pay for the cost of pub- 
lication. 

2. The biennial “Directory and Re- 
view of Current Research” will be avail- 
able by the time of the annual meeting. 

3. Plans for the general session of the 
E.C.R.C. are being completed. This ses- 
sion will be devoted to the subject of 
research and instrumentation, and it is 
planned to have an exhibit at the annual 
meeting. : 


Divisions and Committees 


Vice President Saville reported on the 
plans of the Committee on Junior Col- 
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leges for a conference between faculty 
members of junior colleges and engineer- 
ing educators at the annual meeting. 
The Board voted to heartily encourage 
and cooperate with both the junior col- 
leges and technical institute groups in 
urging that they become an integral part 
of Society activities. The Executive 
Board would like to call the attention of 
the junior colleges to the need for a dif- 
ferentiation between the first two years 
of a conventional four-year curriculum 
as offered in some junior colleges and the 
terminal program as offered in others. 

In response to many letters received 
by President Freund and Vice President 
Saville, the Board authorized the crea- 
tion of an interim committee of younger 
members to explore areas of interest and 
organize sessions, conferences and other 
activities specifically for younger mem- 
bers of the Society. Professor F. L. 
Schwartz was appointed Chairman of this 
Committee. This interim committee is to 
prepare recommendations to be pre- 
sented to the Executive Board and Gen- 
eral Council. 


Future Annual Meetings 


The Board voted to adopt the geo- 
graphical schedule for rotation of an- 
nual meetings, but recommended that 
this schedule is not to be considered 
binding on future Boards, but is merely 
a guide in the selection of colleges for 
future annual meetings. 


Fall Meetings 


The Board voted to hold the annual fall 
meetings of the E.C.A.C., the E.C.R.C., 
the General Council, and Executive 
Board at Kansas City on Saturday, Oc- 
tober 22, preceding the Land-Grant Col- 
leges Association meeting, if this will not 
conflict with the schedule of the Engi- 
neering Division of the Land-Grant Col- 
leges Association. The Secretary will 


communicate with Dean Green regarding 
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Constitutional Amendments 


The procedure for handling the con 
stitutional amendments proposed by the 
Committee on Constitution and By-Law 
was discussed. Copies of the propose 
amendments as passed by the Committe 
will be mailed to members of the E.C.A.C, 
the E.C.R.C, and the General Counei. 
A vote on these proposed amendment 
will be taken by the various Councils a 
the annual meeting in June. This wil 
then be followed by a letter ballot of th 
Society membership. 

The Board unanimously passed a mo 
tion recommending to the three Councik 
that Article X, Section 2, of the pr 
posed constitutional revisions be amendel 
to read “There shall be a Nominatix 
Committee consisting of the three Junia 
Past Presidents, senior member to bk 
chairman, and those General Cound 
members elected by the Divisions anif ™ 
Sections whose terms expire in the yew mittees 
in which the annual meeting is held’! schedule 
It was felt that the Divisions are a ven) SP8¢¢- 
important segment of the Society’s a) The E 
tivities and should be represented on th) SP@¢¢ 12 
Nominating Committee. tain lett 
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Enrollment Statistics 


An agreement between the U. S. Offic 
of Education and the ASEE for ¢ 
joint preparation of engineering enrdl 
ment statistics was reviewed by 
Board, and it was voted to accept thi 
agreement subject to amendments pi 
posed by Treasurer Thompson and Vi 
President Saville. 


Endorsement of Bill Before Congress 


The Board passed a motion that f 
Secretary write to the Office of the § 
geon General indicating that the ASH 
endorses in principle, insofar as it 





i lates to sanitary engineering, the Bill 
pe! a §.1453 which is now before the Senate. 


Annual Meeting 
The Secretary reported on the facili- 
ties for the annual meeting to be held at 
Rensselaer Polytechnic Institute. The 
local committee, headed by Professor 
Schmelzer, has done a very creditable job 
in making plans and preparations for the 
annual meeting. The facilities appear to 
be adequate to accommodate up to 2500 
people. Emergency facilities could be 
neni utilized if the attendance should exceed 
peer this amount. 
The Board recommended to the incom- 
Lot ing officers that future annual meetings 
have only two general sessions and an 
annual banquet each year leaving the re- 
maining time for conferences. 
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Journal 


The Board voted that a page in the 
JournaL be set aside for use by the Di- 
visions and Committees. A survey will 
es anife 2 made to see which Divisions and Com- 
ae mittees wish to utilize such a page, and a 
" : ‘a schedule will be set up for the use of this 
Ke | space. 
ne - wy The Board passed a motion authorizing 
pag ‘ space in the JourNAL for a column to con- 
we tain letters and comments which may be 

written to the Editor. 
The Secretary pointed out that the cost 
of publication for the Yearbook for 1949 
J. S. Offi was $5400, representing a 46% increase 
E for § over that of the preceding year. This is 
ing enre"® due both to the increase in printing costs 
d by "8 and the enlargement of the Yearbook re- 
accept WHE suiting from the increased Society mem- 
ments PME bership. He pointed out that it might be 
n and Vi possible in alternate years to publish 
only the geographical listing, institutional 
members, and officers of Councils, Divis- 









Congress © ions, Committees, Sections and Branches. 
mm that ti This would effect a saving of approxi- 
of the Su mately $4000, since it would eliminate the 
the ASEM@alphabetical listing which occupies most 





r as it meof the Yearbook. 





MINUTES OF EXECUTIVE BOARD MEETING 












































535 


Sections 


A proposal to increase the dues of the 
Society and make corresponding rebates 
to the Sections was considered by the 
Executive Board. It was pointed out that 
most of the Sections hold only one meet- 
ing a year and the expenses are very 
nominal. These expenses are usually 
earried by the host institution. The 
Executive Board voted that while the So- 
ciety wishes to cooperate with and en- 
courage the Sections in every way pos- 
sible, it does not seem advisable, with our 
limited secretarial staff, to set up a pro- 
cedure for rebates to Sections. 

Vice President Steinberg reported that 
at the Southeastern Section meeting an 
effort had been made to stress subjects of 
interest to younger members. Vice Presi- 
dent Robertson will point out to other 
Sections that the problem of presenting 
programs which will interest younger 
men is extremely important and will ask 
the Section chairmen to emphasize this 
point in planning their programs for the 
coming year. 

After discussion of the need for and 
great benefit which could be derived from 
a Section’s manual, the Board voted to 
request the Committee on Sections to 
prepare copy for such a manual on the 
conduct and management of Section 
affairs for submission to the Board. 


Summer Schools 


The Board voted approval of the sum- 
mer school in mechanical engineering to 
be held in 1949 at Rensselaer Polytechnic 
Institute. 

Vice President Saville proposed a plan 
for canvassing the various Divisions and 
Committees of the Society to determine 
which ones would be interested in or- 
ganizing Society sponsored summer 
schools. It was emphasized that the pur- 
pose of the summer schools is to serve as 
a teaching clinic to improve the quality 
of instruction in our engineering colleges. 
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536 MINUTES OF EXECUTIVE BOARD MEETING 
Institutional Membership Cal-Aero Technical Institute—affiliate 
institutional membership. 
The following applications for mem- Tennessee Eastman Corporation—asso. 
bership were approved : ciate institutional membership. 
Louisiana Polytechnic Institute—active Respectfully submitted, 
institutional membership. ; ARTHUR BRONWELL, Secretary 
ABR: 
Re 
ve 
H. 
Bak 
Re 
8t 
> A. 
Memorial for Artle Joseph Lynn - 
Artle Joseph Lynn was born in Coryell County, Texas, on March 11, B = 
1899. He received a degree in mathematics in 1928 from North Texas gh 
State Teachers College. In 1933 he received the M.A. degree from Texas bu 
Technological College and in 1948 he did graduate work in engineering Bay: 
at the University of Washington. He became a civilian instructor at M 
Amarillo Army Air Field in 1942 and remained in this position until ve 
1946, when he joined the faculty of Amarillo College. At the time of his 8. 
death on February 27, 1949, he was head of the Mathematics and Engi- = 
neering Departments. He was a member of the Texas State Teachers “ 
Association, the National Education Association, and the American So- W 
ciety for Engineering Education. 
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New Members 


ABRAHAM, GEORGE, Training Officer, Naval 
Research Lab.; Part-time Instructor, Uni- 
versity of Maryland, College Park, Md. 
H. H. Armsby, J. Hilsenrath. 

BaKENHUS, R. E., Rear Admiral, U.S.N., 
Retired, Consulting Engineer, 75 West 
Street, New York, N. Y. C. J. Freund, 
A. B. Bronwell. 

BARTELL, ErNEsT C., Training Dept., Merck 
& Co., Rahway, New Jersey. C. J. Freund, 
A. B. Bronwell. 

BATCHELLER, HILAND G., President, Alle- 
gheny Ludlum Steel Corporation, Pitts- 
burgh, Pa. C. J. Freund, A. B. Bronwell. 

Bayer, Bruce M., Assistant Professor of 
Mechanical Engineering, Vanderbilt Uni- 
versity, Nashville, Tenn. W. H. Rowan, 
8. H. Acker. 

Berger, Louis, Associate Professor of Civil 
Engineering, Pennsylvania State College, 
State College, Pa. H. P. Hammond, B. A. 
Whisler. 

Best, STanuEy V., Assistant Professor of 
Civil Engineering, Rensselaer Polytechnic 
Institute, Troy, N. Y. E. J. Kileawley, 
A. B, Bronwell. 

BiscHEL, KENNETH H., Instructor in Chemi- 
eal Engineering, Kansas State College, 
Manhattan, Kan. W. H. Honstead, D. E. 
Braden. 

BLAKESLEE, Horace W., Instructor in Me- 
chanical Engineering, Drexel Institute, 
Philadelphia, Pa. J. H. Billings, J. B. 
Baker. 

Bogusz, Epwarp A., Instructor in Mechani- 
cal Engineering, The Cooper Union, New 
York, N. Y. W. Vopat, H. F. Roemmele. 

Bourns, CHARLES T., Professor of Agri- 
cultural Engineering, New Mexico College 
of A & M Arts, State College, New Mexico. 
M. A. Thomas, D. B. Jett. 

BRASHEAR, ALVAN V., Asst. to Manager of 
Operations, Michigan Consolidated Gas 
Co., Detroit, Mich. C. J. Freund, A. B. 
Bronwell. 

CaRLsTONE, Paut A., Staff Assistant, Educa- 
tion & Training Dept., Int. Harvester Co., 
Chicago, Ill. C. J. Freund, A. B. Bron- 
well. 


Carlton, Ernest W., Professor of Civil Engi- 
neering, Missouri School of Mines, Rolla, 
Mo. R. Z. Williams, N. Hubbard. 

CHUMLEY, JosEPH G., Instructor in Mechani- 
cal Engineering, Louisiana Polytechnic In- 
stitute, Ruston, La. H. L. Henry, A. B. 
Bronwell. 

Cot@an, ArTHur R., Instructor in Electrical 
Engineering, South Dakota School of 
Mines, Rapid City, S. D. J. O. Kammer- 
man, E. E. Clark. 

CooPpER, CHARLES M., Director, Engrg. Re- 
search Lab., E. I. du Pont de Nemours & 
Co., Wilmington, Del. A. P. Colburn, 
T. H. Chilton. 

CorLEyY, Hoyt M., Assistant Director, Chemi- 
cal Research, Armour & Co., Chicago, Ill. 
O. W. Eshbach, C. E. Watson. 

Cory, Witu1AM L., Assistant Professor of 
Mechanics, University of Oklahoma, Nor- 
man, Okla. R. V. James, M. D. Creech. 

CouLTER, HERMAN, Employment Supervisor, 
Dayton Power & Light Co., Dayton, Ohio. 
C. J. Freund, A. B. Bronwell. 

CriLty, EuGEne R., Instructor in Economics, 
Stevens Institute, Hoboken, New Jersey. 
K. J. Moser, A. Lesser. 

Curtis, Francis J., Vice President, Mon- 
santo Chemical Co., St. Louis, Missouri. 
S. D. Kirkpatrick, T. K. Sherwood. 

DANIELSON, Durwarp C., Instructor in 
Chemical Engineering, Kansas State Col- 
lege, Manhattan, Kan. W. H. Honstead, 
D. E. Braden. 

DarsBy, Harry, Chairman of the Board, The 
Darby Corporation, Kansas City, Kansas. 
C. J. Freund, A. B. Bronwell. 

Dart, Jack C., Director, Research Dept., 
Houdry Process Corp., Moylan, Pa, C. J. 
Freund, J. D. Lindsay. 

Dawis, George G., Training Supervisor- 
Industrial Relations, Republic Steel Corp., 
Buffalo, N. Y. C. J. Freund, A. B. 
Bronwell. - 

DerBy, ELLEs M., Manager, Management 
Education, Metropolitan Life Insurance 
Co., Ridgewood, N. J. C. J. Freund, A. B. 
Bronwell. 
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Dorsry, LERoy H., 509 South Wabash Ave- 
nue, Chicago 5, Illinois. C. J. Freund. 
A. B. Bronwell. 

DuncaN, JAMES M. Assistant Professor of 
Chemical Engineering, University of Flor- 
ida, Gainesville, Fla. H. E. Schweyer, 
W. H. Beisler. 


EASTMAN, FReEp S., Professor of Aeronauti- 


cal Engineering, University of Washing- 
ton, Seattle, Washington. H. E. Wessman, 
E. D. Engel. 

ESHELMAN, JOSEPH W., President, Eshel- 
man & Co., Inc., Birmingham, Alabama. 
C. J. Freund, A. B. Bronwell. 

FELBARTH, WAYNE, Instructor in Drawing, 
University of Detroit, Detroit, Michigan. 
H. C. Gudebski, C. G. Duncombe. 

FERGUSON, SAMUEL A., Associate Professor 
of Electrical Engineering, University of 
South Carolina, Columbia, 8S. C. R. L. 
Sumwalt, C. R. McMillan. 

Fietps, RaymMonp I., Assistant Professor of 
Mathematics, University of Louisville, 
Louisville, Ky. H. H. Fenwick, W. B. 
Wendt. 

FIscHER, KERMIT, 
Porter Co., Hatboro, Pa. 
C. J. Freund. ‘ 

FLYNN, WALTER W., Director, Engineering 
Dept., St. Martin’s College, Olympia, 
Wash. F. B. Farquharson, R. G. Hennes. 

GIBSON, JOHN O., Instructor in Engineering, 
Southwest Texas Junior College, Uvalde, 
Texas. W. E. Street, J. G. McGuire. 

Gitmour, KeEitH W., Assistant, Electrical 
Engineering Dept., Rensselaer Polytechnic 
Institute, Troy, N. Y. C. H. Dunn, L. D. 
Runkle. 

GoaeLia, GenNaARO L., Instructor in Mechani- 
cal Engineering, Ohio State University, 
Columbus, Ohio. A. I. Brown, P. Bucher. 

GooDHEART, CLARENCE F., Associated Profes- 
sor of Electrical Engineering, Union Col- 
lege, Schenectady, N. Y. H. W. Bibber, 
C. H. Buchanan. 

GouLp, M. Irwin, Superintendent, Personnel 
Relations, Allied Chemical & Dye Corp., 
Buffalo, N. Y. C. J. Freund, A. B. 
Bronwell. 

Gray, HarotpD E., Assistant Professor of 
Agricultural Engineering, Cornell Univer- 
sity, Ithaca, N. Y. O. C. French, G. R. 
Hanselman. 

GrigcorRIzeFF, W. W., Director, Institute of 

Science & Technology, University of Ar- 

kansas, Fayetteville, Ark. G. F. Branni- 

gan, R. G. Paddock. 


President, Fischer & 
A. B. Bronwell, 


NEW MEMBERS 


Guwon, MicHakL, Instructor in Mechanical 
Engineering, University of Washington, 
Seattle, Wash. L. B. Cooper, J. B. Mor- 
rison. 

Hauu, Georce L., Instructor in Electrical 
Engineering, Rensselaer Polytechnic Insti- 
tute, Troy, N. Y. S. B. Wiltse, F. M. 
Sebast. 

HAMILTON, Hance C., Assistant Professor of 
Mechanical Engineering, Michigan College 
of M. & T., Houghton, Mich. R. R. Hagen, 
F, E. Wittig. 

HAMMER, CHARLES F., Engineering Manager, 
Eng. Div., Westinghouse Air Brake Co., 
Wilmerding, Pa. C. J. Freund, A. B. 
Bronwell. 

HARDGRAVE, JACK M., Instructor in Mechani- 
cal Engineering, New Mexico College of 
A & M, State College, N. M. C. D. Crosno, 
M. A. Thomas. 

Hartow, JAMES G., Director, High School 
Science Service & Instructor in Physics, 
University of Oklahoma, Norman, Okla. 
C. J. Freund, A. B. Bronwell. 

Hawk, Minor Cuiypg, Instructor in Applied 
Mathematics, Washington-Jefferson Col- 
lege, Warren, Pa. R. R. Worsencroft, 
H. D. Orth. 

Hayes, CHARLEs P., Assistant Professor of 
Engineering Drawing, University of Ala- 
bama, University, Ala. W. H. Taylor, 
J. R. Cudworth. 

HEALY, JoHN J., Asst. Gen. Manager, Mon- 
santo Chemical Company, Boston, Mass. 
T. K. Sherwood, E. L. Moreland. 

Heppen, Norwoop A., Terminal Study, Cen- 
tral Extension, Pennsylvania State College, 
State College, Pa. K. L. Holderman, C. G. 
Reen. 

Ho.tiypay, JoHN M., The Glenn L. Martin 
Company, Baltimore 3, Maryland. C. J. 
Freund, A. B. Bronwell. 

HoRNICKEL, Lute C., Supervisor, Personnel, 
American Steel & Wire Co., Cleveland, 
Ohio. C. J. Freund, A. B. Bronwell. 

Hovueen, Jorn O., Associate Professor of 
Chemical Engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y. L. 8. 
Coonley, 8. B. Wiltse. 

Howe, GLEN H., Associate Professor of 
Mechanical Engineering, Wayne Univer- 
sity, Detroit, Mich. H. M. Hess, D. L. 
Perkins. 

Huss, Pauu O., Associate Professor of Elec- 
trical Engineering, University of Akron, 
Akron, Ohio. K. F. Sibila, E. R. Wilson. 











echanical 
shington, 
B. Mor- 


Slectrical 
nic Insti- 
2, F. M. 


fessor of 
n College 
. Hagen, 


Manager, 
‘ake Co., 
, Ae 


Mechani- 
llege of 
. Crosno, 


h School 
Physics, 
n, Okla. 


Applied 
ion Col- 
sencroft, 


fessor of 
of Ala- 
Taylor, 


er, Mon- 
n, Mass. 


idy, Cen- 
. College, 
an, C. G. 


. Martin 
. Ook 


ersonnel, 
leveland, 
ll. 
essor of 
ar Poly- 
L. 8. 


essor of 
Univer- 
s, D. L. 


of Elec- 
- Akron, 
Wilson. 








NEW MEMBERS 539 


Janisz, TADEUSZ, Instructor in Electrical 
Engineering, University of Detroit, De- 
troit, Mich. C. G. Duncombe, A. B. Bron- 
well. 

JoHnson, Epear B., Instructor in Civil Engi- 
neering, Kansas State College, Manhattan, 
Kan. R. F. Morse, W. H. Honstead. 

Jumikis, ALEREDS R., Assistant Professor 
of Civil Engineering, University of Dela- 
ware, Newark, Del. H. K. Preston, J. W. 
Shields. 

KATTWINKEL, O. FRANK, Instructor in Eco- 
nomics, Stevens Institute, Hoboken, N. J. 
K. J. Moser, J. E. Crouch. 

Keur, RayMonpD W., Engineering Examiner, 
U. 8S. Civil Service Commission, Washing- 
ton, D.C. P. A. Willis, E. J. Stocking. 

KICHLINE, WILLIAM L., Associate Professor 
of Mathematics, University of New Hamp- 
shire, Durham, N. H. L. W. Hitcheock, 
L. E. Seeley. 

Kiety, Raupu, Instructor in Engineering, 
N. Y. State Institute of Applied Arts & 
Sciences, White Plains, N. Y. F. E. 
Almstead, G. K. Palsgrove. 

KIRKBRIDE, CHALMER G., Vice President, 
Houdry Corporation, Marcus Hook, Pa. 
C. J. Freund, A. B. Bronwell. 

Knox, Ricnarp F., Instructor in Electrical 
Engineering, State College of Washington, 
Pullman, Wash. O. E. Osburn, E. G. 
Ericson. 

KNUDSEN, ORAN M., Assistant Professor of 
Chemistry, Rose Polytechnic Institute, 
Terre Haute, Ind. R. K. Strong, O. L. 
Stock. 

KouLEer, HERBERT V., President, Kohler 
Company, Kohler, Wisconsin. C. J. 
Freund, A. B. Bronwell. 

KRrEIDER, Morris J., Assistant Professor of 
Engineering, University of Dayton, Day- 
ton, Ohio. K. C. Schraut, A. R. Weber. 

KvuEHN, Ratpo E., Assistant Professor of 
Electrical Engineering, University of Dela- 
ware, Newark, Del. M. G. Young, D. L. 
Arm. 

Kurt, O. Epwarp, Tech. Asst. to General 
Manager, Ethyl Corporation, Detroit, 
Mich. C. A. Hall, C. J. Freund. 

LACKLER, JoHN L., Assistant Professor of 
Mechanical Engineering, Catholic Univer- 
sity of America, Washington, D. C. J. C. 
Michalowicz, E. A. Valade. 

Larson, Fioyp C., Associate Professor of 
Civil Engineering, University of Oklahoma, 
Norman, Okla. J. F. Brooks, J. R. 
Matlock. 


LAWRENCE, GEORGE M., Instructor in Elec- 
trical Engineering, Ohio State University, 
Columbus, Ohio. E. D. Ayres, F. C. 
Weimer. 

LEEPER, Marvin T., Engineer, American 
Bridge Co., Gary, Indiana. C. J. Freund, 
A. B. Bronwell. 

LEISTER, VOLNEY B., Manager, Industrial 
Relations Division, Public Service Co. of 
Northern Illinois, Chicago, Tl. ©. J. 
Freund, A. B. Bronwell. 

LoMAz, DANIEL DE L., Instructor in Electri- 
eal Engineering, University of Akron, 
Akron, Ohio. E. K. Hamlen, E. R. Wilson. 

Lucas, Wituiam A., Instructor in Mathe- 
matics, Stevens Institute, Hoboken, New 
Jersey. K. J. Moser, M. R. Reeks. 

MAJESKE, LEONARD M., Instructor in Me- 
chanical Engineering, Catholic University 
of America, Washington, D. C. F. A. 
Biberstein, H. P. Gallogly. 

MarsH, JAMES C., Instructor in Mathe- 
matics, University of Louisville, Louisville, 
Ky. H. H. Fenwick, W. B. Wendt. 

MarTIN, Puiuie C., Director, N. Y. State 
Institute of Applied Arts & Sciences, 
White Plains, N. Y. F. E. Almstead, 
G. K. Palsgrove. 

Marar, JOSEPH E., Instructor in Mathe- 
matics, Marquette University, Milwaukee, 
Wis. W. D. Bliss, O. N. Olson. 

Maxson, GEorGE R., Professor of Engineer- 
ing Drawing, University of Oklahoma, 
Norman, Okla. H. K. Bone, C. D. Farrar. 

May, JAMES W., Technical Dir., Air Filter 
Div., American Air Filter Co., Louisville, 
Ky. D. V. Terrell, R. E. Shaver. 

McBeg, Darwin L., Instructor in General 
“Engineering, South Dakota School of 
Mines, Rapid City, South Dakota. R. H. 
Cook, E. E. Clark. 

McCartTHy, JosEePH L., Associate Professor 
of Chemical Engineering, University of 
Washington, Seattle, Wash. F. B. 
Farquharson, R. G. Hennes. 

McENTYRE, JOHN G., Instructor in Civil 
Engineering, Kansas State College, Man- 
hattan, Kan. R. F. Morse, L. E. Conrad. 

MELTON, JAMEs O., Instructor in Mechanics, 
University of Oklahoma, Norman, Okla- 
homa. M. D. Creech, R. V. James. 

MERRILL, Rosert A., Associate Professor of 
Engineering, University of Chattanooga, 
Chattanooga, Tenn. R. L. Sweigert, N. W. 
Dougherty. 

Morgan, Puiuip F., Associate Professor of 
Sanitary Engineering, State University of 
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Iowa, Iowa City, Iowa. C. J. Posey, J. W. 
Howe. 

Myers, Lesuie R., Associate Professor of 
Mechanical Engineering, University of 
Houston, Houston, Texas. E. L. Green, 
G. N. Cox. 


NEILLY, Virgin E., Instructor in Engineer- 


ing, Pennsylvania State College, State Col- 
lege, Pa. C. G. Reen, H. L. Holderman. 

NELSON, JoHN A., Director of Employee 
Relations, Int. Tel. & Tel. Corporation, 
New York, N. Y. C. J. Freund, A. B. 
Bronwell. 

Nessitt, RicHarp E., Instructor in Engi- 
neering, University of Miami, Coral 
Gables, Fla. C. E. Anderson, J. H. Clouse. 

Nyg, Epwin P., Assistant Professor of Me- 
chanical Engineering, Pennsylvania State 
College, State College, Pa. N. R. Sparks, 
H. P. Hammond. 

OakeEs, LuTHER S., Chairman of the Board, 
Winston Bros. Company, Minneapolis, 
Minn. L. B. Combs, H. O. Sharp. 

OwEN, WILLIAM M., Research Associate, Ap- 
plied Mech., University of Illinois, Urbana, 
Til. W. M. Lansford, P. G. Jones. 

PREATOR, FREDERICK, Associate Professor of 
Technology, Utah State Agricultural Col- 
lege, Logan, Utah. J. E. Christiansen, 
D. W. Peterson. 

REYNOLDS, BLYTHE, M., Vice President for 
Engineering & Purchasing, Merck & Co., 
Inc., Rahway, N. J. S. D. Kirkpatrick, 
C. J. Freund. 

Roserts, Marcus D., Instructor in General 
Engineering, Purdue University, Lafay- 
ette, Ind. H. A. Bolz, J. Rising. 

Rosg, Nicnovas J., Instructor in Mathe- 
matics, Stevens Institute, Hoboken, New 
Jersey. K. J. Moser, M. R. Reeks. 

RvEHL, Rosert C., Personnel Director, Col- 
gate University, Trenton, New Jersey. 
C. J. Freund, A. B. Bronwell. 

Ryan, Wiuu1amM F., Engineering Manager, 
Stone & Webster Engineering Corpora- 
tion, Boston, Mass. C. J. Freund, A. B. 
Bronwell. 

Scauz1, JoHn B., Assistant Professor of 
Civil Engineering, Case Institute, Cleve- 
land, Ohio. L. J. Reardon, G. B. Earnest. 

ScHLENK, WILLIAM F., Assistant Professor 
of Civil Engineering, University of Akron, 
Akron, Ohio. E. R. Wilson, K. F. Sibila. 


Scuu.tTz, ANDREW S., Associate Professor of 
Industrial Engineering, Cornell University, 
Ithaca, N. Y. M. W. Sampson, K. C. 
White. 
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ScoDELLARO, Primo M., Instructor in Engi- 
neering, University of Detroit, Detroit, 
Mich. H. C. Gudebski, C. G. Duncombe, 

SHIELDS, Pau. E., Assistant Professor of 
Electrical Engineering, Pennsylvania State 
College, State College, Pa. C. B. Holt, 
E. B. Stavely. 

SIEKMAN, P. W., Assistant to Vice Presi- 
dent, Operating Dept., Pennsylvania Power 
& Light Co., Allentown, Pa., C. J. Freund, 
A. B. Bronwell. 

SmitH, DupLey T., Associate Professor of 
Geology, Rensselaer Polytechnic Institute, 
Troy, N. Y. H. A. Wilson, S. B. Wiltse, 

SMITH, GERALD M., Instructor in Applied 
Mech., Kansas State College, Manhattan, 
Kan. W. H. Honstead, D. E. Braden. 

SNIVELY, SprAGuE F., Instructor in Build- 
ing Construction, Pennsylvania State Col- 
lege, Dravosburg, Pa. C. G. Reen, K. L. 
Holderman, 

STEVEN, JAMES R., Instructor in Civil Engi- 
neering, City College of New York, New 
York, N. Y. W. Allan, W. L. Willig. 

STEvENS, JAMES I., Assistant Professor of 
Chemical Engineering, Vanderbilt Uni- 
versity, Nashville, Tenn. E. E. Litken- 
hous, F. J. Lewis. 

Stewart, ALvIN E., Assistant Professor of 
Agricultural Engineering, New Mexico 
College of A & M Arts, State College, 
N. M. M. A. Thomas, D. B. Jett. 

STILLMAN, DoNnaLp G., Associate Professor 
of English, Bucknell University, Lewis- 
burg, Pa. R. A. Gardner, D. M. Griffith. 

STOKER, WARREN C., Associate Professor of 
Electrical Engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y. L. D 
Runkle, F. M. Sebast. ‘ 

Stott, Duane C., Department Head, N. Y. 
State Institute of Applied Arts & Sciences, 
White Plains, N. Y. F. E. Almstead, 
G. K. Palsgrove. 

Sutton, Louis V., President & General 
Manager, Carolina Power & Light Com- 
pany, Raleigh, N. C. C. J. Freund, A. B. 
Bronwell. 

Tart, FreDFrRicK L., Assistant Professor of 
Languages, Case Institute, Cleveland, Ohio. 
H. R. Young, O. M. Stone. 

Taytor, K. Austin, Director of Research, 
International Paper Company, Glen Falls, 
N. Y. C. J. Freund, A. B. Bronwell. 

Virtur, Byron T., Asst. Chief Engineer, 
Bearings Div., Torrington Co., Litchfield, 
Conn. C. J. Freund, A. B. Bronwell. 
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NEW MEMBERS 


WaGNEeR, JOHN F., Assistant Professor of 
Applied Mathematics, University of Colo- 
rado, Boulder, Colo. C. A. Hutchinson, 
K. H. Stahl. 

Warnick, ArTHUR H., Professor of Electri- 
eal Engineering, Pennsylvania State Col- 
lege, State College, Pa. C. B. Holt, A. H. 
Forbes. 

Weaver, Robert H., Director of Industrial 
Relations, The Falk Corporation, Milwau- 
kee, Wis. C. J. Freund, A. B. Bronwell. 

WHEADON, WILLIAM C., Instructor & Re- 
search Associate in Materials Engineering, 
Syracuse University, Syracuse, N. Y. J.S. 
Rising, G. M. Edell. 

WuHerry, JOHN E., Instructor in Applied 
Mathematics, Kansas State College, Man- 
hattan, Kan. W. H. Honstead, D. E. 
Braden. 

Wituiams, SAMUEL C., Associate Professor 
of Economics, Stevens Institute, Hoboken, 
N. J. K. J. Moser, J. E. Crouch. 

WILLIAMS, SYLVAN K., Instructor in Elec- 
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trical Engineering, South Dakota School 
of Mines, Rapid City, S. D. J. O. 
Kammerman, E. E. Clark. 

WILLOUGHBY, VESTER E., Associate Professor 
of Mechanics, University of Oklahoma, 
Norman, Okla. R. V. James, M. D. Creech. 

WorKMAN, Harotp J., Personnel Director, 
Campbell, Wyant and Cannon Foundry Co., 
Muskegon, Mich. C. J. Freund, A. B. 
Bronwell. 

WorTMAN, Rosert P., Instructor in Engi- 
neering Drawing, USAF Institute of Tech- 
nology, Dayton, Ohio. W. H. Crew, V. A. 
Valey. 

ZAHL, Haroup A., Director of Research, 
Signal Corps Engineering Labs., Red 
Bank, N. J. C. J. Freund, A. B. Bron- 
well. 


Faculty and College Administrators 840 
Industrial Administrators 92 





Total New Members this year 932 
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Guide for Junior Engineers Available 


A “Professional Guide for Junior Engi- 
neers,” prepared by W. E. Wickenden and 
edited by G. Ross Henninger for the Engi- 
neer’s Council for Professional Develop- 
ment, has been published and is now 
available. This includes chapters on: 
“The Engineer’s Heritage”; “Transition 
from Engineering Student to Engineer- 
ing Graduate”; “Some Important Deci- 
sions”; “Beginning Professional Prac- 
tice’; “The Engineer and Registration” ; 


“Trade or Profession”; “What is a Pro- 
fession”; “Professional Relationships” ; 
“The Second Mile”; a Reading List, and 
a Self-Appraisal Questionnaire. Written 
in Dr. Wickenden’s inimitable style, this 
manual should be of great help to the 
student graduating from engineering col- 
lege. The price is one dollar and copies 
may be obtained from E.C.P.D., Engi- 
neering Societies Building, 29 West 39th 
Street, New York 18, N. Y. Discounts 
are allowed in quantity lots. 





Survey of Engineering 


A survey of building construction at 
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engineering colleges, recently completed 
by the Engineering College Administra- 
tive Council of the Society, has shown 
hat 51 state supported and privately en- 
dowed colleges completed construction on 
23,143,000 cubic feet of buildings, totaling 
$18,770,000 in the four year period from 
anuary 1, 1945 to January 1, 1949. The 
survey of building construction author- 
ized since January 1, 1945, showed that 
59 engineering colleges had authorized 


Building Construction 


43,768,000 cubic feet of buildings, costing 
$53,969,000. It is interesting to note that 
the cost per cubic foot of completed con- 
struction was $.81, while that of author- 
ized construction is $1.23. The compila- 
tion included space used for classrooms, 
research laboratories, instructional labora- 
tories, and other facilities used for engi- 
neering instruction. Approximately 75% 
of the authorized funds were from fed- 
eral, state, and municipal government 
sources, as contrasted with 25% from 
private donations. 


Completed Since January 1, 1945 














Cubic Feet Total Cost 
Federal, State, and 
Municipal governments 15,023,885 $12,761,903 
Private Funds 8,118,850 6,007,944 
Totals 23,142,735 18,769,847 

Authorized Since January 1, 1945 

Federal, State, and 
Municipal governments 31,865,612 $41,116,347 
Private Funds 11,902,627 12,853,000 
Totals 43,768,239 53,969,347 
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A “MUST” in Engineering Curricula 


By EARLE B. NORRIS 


Dean of Engineering, Virginia Polytechnic Institute 


I find that we, upon whom falls the 
responsibility for outlining our engineer- 
ing curricula, are prone to consider as 
“Musts” only certain subjects in the 
realms. of mathematics and science as the 
foundation stones for our curricula. 
There is another basic course of study 
which is too often listed as elective or 
optional, but which I consider an essen- 
tial foundation stone in the training of 
young engineers for service in American 
industry. I refer to the study of our 
American Economic System. 

Whether the course which develops 
such an understanding is titled as a 
course in the History of Western Civili- 
zation, or is a course in the Principles 
of Economies, or both, seems immaterial 
so long as each embryo engineer is given 


| a thorough understanding of how we got 


where we are, the working principles of 
our politico-economic system, and is able 
to draw sane, analytical comparisons be- 
tween our American System and other 
political and economic ideologies. 


American System 


I like to call it the “American Sys- 
tem,” although it had its early roots in 
Europe, but was transplanted, nurtured, 
and now has obtained its fullest growth 
in America. Some call it the system of 
“free enterprise,” which, to me, seems 
too much like the old days of “laissez 
faire,” a painful period through which 
we passed on our way to our present 
full-flowering American System. 


The System— 
Where American industry, owned, 
managed and staffed by free men pro- 
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duced more for war in three years than 
all the rest of the world combined. 


The System— 

Which now is not only supplying the 
accumulated needs of our American peo- 
ple, but is pouring billions of dollars of 
American products into the economic re- 
habilitation of the rest of the world. 


The System— 

Which made it possible to absorb 12,- 
000,000 veterans into American life with 
hardly a ripple of disturbance and which 
is now giving employment at higher 
wages to more people than were em- 
ployed during the most active years of 
the war effort. 


The System— 

Which has been able to finance the 
training and education at Government 
expense of those millions of young men 
whose education was interrupted by war 
service. 


The System— 

Which supports a free public school 
system through the High School level 
and subsidizes collegiate education for 
those who aspire to it; which offers free- 
dom of educational and vocational oppor- 
tunity to all, regardless of caste, race, or 
circumstances of birth or antecedents. 


“Free Enterprise” 


“Free Enterprise” assumes that if a 
man has enough money he can engage in 
any business he chooses, and can run it 
to suit himself, pay any wages for which 
he can get men to work, hire or fire them 
at will, charge any price he can get, and 
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make as much money as the law of sup- 
ply and demand will permit. 

Today we have something quite dif- 
ferent. Wage and Hour laws fix mini- 
mum wages and maximum hours; na- 
tional labor laws control labor relations 
and provide for collective bargaining and 
restrict firing. 

Of even greater significance is the role 
which Government is playing in the con- 
trol of our economic system. Today any 
business man, whether a manufacturer, a 
retailer, or a farmer, no longer faces the 
greatest risk of a free enterprise sys- 
tem—the risk of uncontrolled ups and 
downs of our economy. Perhaps we have 
not wholly eliminated the business cycle, 
but we have so vast a network of govern- 
ment supports of prices, markets and 
credits that many economists believe that 
we will never have a repetition of the 
erash of 1929. It is generally conceded 
that these government measures pre- 
vented the postwar depression, so often 
prophesied, which was expected to throw 
8 to 12 million out of work. 

This modified system is far from the 
conception one gets from the term “free 
enterprise.” Some now call it “safe 
enterprise.” It is, however, strictly 
American. It is democratic in that it 


was created by democratic processes as 
a natural outgrowth of our cooperative 
efforts to promote the common welfare. 


A ‘*MUST’’ IN ENGINEERING CURRICULA 





It is not perfect, and needs some modi. 
cation. Inflationary or deflationary 
trends need to be curbed and controlled. 
There is always the danger that one seg. 
ment of our economy may seek by politi. 
cal pressure to gain advantage over other 
groups. To preserve and improve it we 
need sound, economic statesmanship, not 
politics, nor catering to political pressure 
groups. 

Every embryo engineer is a potential 
leader in American enterprise. As sud 
he should be capable of leading the think. 
ing of other elements of our national life 
into sane channels, so that subversive 
ideologies may be subjected to the coli 
light of scientific scrutiny and analysis 
False ideas can grow only in a soil of 
ignorance and misinformation. It is om 
duty to see that our engineering curricuh 
give to every engineering student a thor 





ough understanding of our America 
system, its shortcomings and its advan 
tages in comparison with alien theories 
President Truman has recently said— 
“Fiducation has been defined as a bulwark 
against the acids of fascism and com 
munism. Neither of these totalitaria 
forms of government can survive exam: 
nation by educated men and women- 
men and women free to search for thf 
truth and imbued with the principles df 
liberty set forth in the preamble to the 
Constitution of the United States.” 
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A Speculation on Civilian Applications of 
Military Instruction Practices 


By ROBERT 8. SHERWOOD 


Associate Professor of Mechanical Engineering, Iowa State College 


Introduction 


It is not the intent of this discussion to 
propose that successful methods of mili- 
tary instruction be transplanted into 
civilian teaching practice. However, it 
is desirable to see whether any of the 
military practices hold possible value to 
those of us in civilian education. A few 
contrasting practices may be cited as rea- 
son for being sure that we aren’t over- 
looking a few possibilities. 

In good military instruction, the 
teacher was trained to be a military 
teacher; in our profession, a teacher is 
not normally required to have any formal 
training in teaching techniques. In the 
military, instruction was supervised to 
the extent of having periodic classroom 
visitations; in our practice, it is very 
rare for visitation to be made for the pur- 
pose of observing standards of instruc- 
tion. Proper military instruction re- 
quired a careful study of best methods 


> to use in the classroom presentation; we 
§ seem to acknowledge lecture, recitation, 


and laboratory as our main methods. 
Training aids of many forms were 
widely used in military instruction, but 
we don’t often have time to use them or we 
find our frequently used aid, the classroom 
blackboard, is in such bad shape as to be 
long overdue for repair. The military 
invited and received constructive sugges- 
tions for improvement of instruction from 
its students. We seem to feel the same 
student, now in civilian clothes, is not 
capable of a valid judgment of the effec- 
tiveness of our teaching. 
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These variances of practice do not nec- 
essarily suggest that only one practice is 
correct. However, it is the writer’s opin- 
ion that it is advantageous to study some 
of these differences in more detail. 


Preparing an Instructor to Teach 


It appears that there are two main 
qualifications necessary in any successful 
teacher—knowledge of the subject and 
ability to disseminate that knowledge 
properly. Of the two qualifications, we 
do more about the former, than the lat- 
ter. In employment of college teachers 
one wonders if sufficient attention is 
given to whether or not a man can teach. 
Surely an awful lot is left to chance when 
not even an interview is required. It 
seems inconsistent for a teacher in a 
public school system to have to take work 
in teaching methods while we college 
teachers are immune. 

It is recognized that development of 
adequate knowledge to teach a military 
subject usually requires much less time 
than in becoming thoroughly acquainted 
with the subject of thermodynamics, for 
instance. Therefore, in a given length 
of time in which to completely train 
either type of teacher, the military in- 
structor will usually have far more time 
in which to learn effective presentation of 
his knowledge. - It is the writer’s opinion 
that this is one of the major factors that 
makes a college teacher lag in putting up 
a first-rate performance. Few colleges 
can afford the luxury of a rehearsal of 
every first presentation of a lesson by a 





new teacher as was usual in the case of 
a military teacher at a service school. 
The idea of rehearsing a lesson or part 
of it is certainly not new. However, the 
practice of requiring an instructor to re- 
hearse every first presentation of a lesson, 
no matter how experienced he may be, is 
certainly conducive to a more finished job. 
This also sheds more light on how far 
the military went to insure a successful 
job of teaching. 

There are several concrete steps which 
can help a college teacher improve his 
“teaching ability.’ He may understudy 
a man who is acknowledged to be a su- 
perior teacher. He may have a colleague 
and trusted friend monitor his presenta- 
tion for constructive suggestions. He 
may have a portion of his lecture or con- 
ference transcribed for a play-back. In 
connection with this latter point, anyone 
who has never heard himself as others 
hear him is in for a distinct surprise. 
You may well think someone has played 
a trick on you. He may take appropri- 
ate education courses. All these steps 
may frequently be taken by an individual 
on his own initiative and that is certainly 
commendable. For a teacher whose pri- 
mary function is teaching, improvement 
may be expected if he knows he is judged 
and promoted on his ability to teach. 


Supervision of Instruction 


It was customary in military instruc- 
tion at service schools to find a great deal 
of time being spent in supervising class- 
room instruction. Sometimes too much 
time was spent at this; the individual in- 
structor never felt wholly reconciled to 
having someone sitting in on his class for 
the purpose of checking on him. This 
was particularly true if the supervisor 
was not a competent judge. 

At the Engineer School during the 
war, the assistant commandant required 
that a manuscript be prepared and be ap- 
proved for every lesson given. This 
amounted to several thousand manu- 
seripts, and you may correctly judge it 
was a terrific amount of work. The 
manuscripts were supposed to represent 
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what was to be covered in that class, 
Any omission of a point was considered 
a breach of your duty as a teacher. This 
was a definite restriction and in academie 
circles would have been a breach of 
fundamental rights of a teacher. On the 
other side of the ledger, these manuscripts 
and the resulting supervision of course 
content brought out the fact that some 
instructors were teaching outmoded ma- 
terial, some of which was in error. It 
forced many instructors to get busy and 
revise their notes. Aside from this, thes 
manuscripts were a great help to a new 
instructor in preparing himself. 

In civil practice we frequently find 
several teachers in the same course have 
different but favorite interests which lead 
them to dwell on those interests to the 


exclusion of other material listed in thef 


course lesson assignment plan. This is 
natural. However, it does seem that in 
a basie college engineering course wher 
several teachers are used, the students 
should come out with some uniformity of 
minimum knowledge on a_ previously 
agreed upon number of subjects. Other 
wise we find ourselves having to back 
track in courses for which the _basie 
course is prerequisite. 

In college teaching, it appears to the 


‘ writer that overall improvement of i 


struction would result if optimum, but 
inereased supervision were exercised by 
at least those in charge of sections of & 
teaching department. It is just huma 
nature to make your best effort if yol 
know you are to be judged by someont 
you feel is competent to judge. How 
ever, if competent judges of a teaching 
performance in a certain subject are né 
available, then a program of supervisidl 
will not be effective and should not hk 
undertaken; indeed to do so would caus 
tremendous friction and down-righ 
trouble. Even if competent judges of! 
teaching performance are available, i 
wouldn’t be desirable to institute a pre 
gram of supervision of a teacher unle# 
he voluntarily seeks such assistance. 0% 
the other hand, if a program of supe 
vision is honest in purpose and tactful) 
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operated by thoroughly competent peo- 
ple, why wouldn’t it work in a college? 


Use of Training Aids 


The list of devices, equipment, and 
paraphernalia that can be classed as a 
training aid is extensive, to say the least. 
In teaching mechanical engineers, there 
seems to have been a time when a larger 
number of training aids were used than 
is now common. Remains of old models, 
cutaways, slides, and charts are to be 
found stored away in odd places. The 
decline in use of these devices for teach- 
ing college engineers seems to parallel 
the de-emphasis of practical type work 
in favor of the more rigorous course in 
fundamentals. Also it seems that rigor- 
ously presented courses in engineering 
fundamentals do not require as extensive 
use of training aids to be effective. 
However, a person may wonder if the 
perfectly human trait of “going from one 
extreme to another” has not been shown. 

Possibly the engineering teacher feels 
that in a one-hour lecture period he can’t 
afford the time consumed by using train- 
ing aids. This feeling may exist because 
we don’t really understand the breadth of 
the field of training aids or the simplic- 
ity of many effective aids. 

Because of the attention given visual 
aids, motion pictures in particular, we 
probably have minimized the usefulness 
of the many simple and less time-con- 
suming aids. Charts, models, _ slides, 
sketches, texts, notes, blackboards, com- 
fortable lighting and seating are all 
teaching aids in the broad sense. If a 
teacher would spend the time to experi- 
ment with use of a few of the aids, he 
would be surprised how easily and effec- 
tively they can be fitted into a one-hour 
lecture period. 

A conerete example may be cited of 
use of a chart to present the data, oper- 
ating characteristics, and requirement for 
a problem in wire rope selection in a 
machine design course. This particular 
chart, about 3’ x 4’, has a seale drawing 
of a rotary oil well drilling rig showing 





by use of ballooned photographs the com- 
ponent machines in the rig as well as the 
reeving diagram for the rope. When the 
problem has been presented with the aid 
of this chart, the students seem more in- 
terested in learning how to do the job. 
They can more easily visualize the effect 
of operating conditions on the choice of 
a factor of safety, for example. 


Motion Pictures and Slides 


Motion pictures, strip films and slides 
are important visual or audio visual 
teaching aids. Great attention was de- 
voted to their use in military instruction. 
We in the civil teaching field do not al- 
ways realize their most effective use. If 
a film is shown to students without ade- 
quate orientation, their reaction may be 
characterized by a “Swell, now we don’t 
have to do anything” attitude. Such an 
attitude discredits the value of the film 
prior to its showing. Most effective use 
of films as a teaching aid requires a 
thorough discussion of what is to be 
shown, why, what to look for, and if 
possible a quiz should follow covering im- 
portant points of the film. The effect 
upon the student is pronounced. A film 
used as a teaching aid should be as care- 
fully selected as any other material used 
in a course. To show a film to a group 
of students without the teacher having 
previewed it is a mark of insufficient 
preparation. Surprisingly enough, this 
does happen. 

One item not discussed so far has a 
profound influence on the relative lack of 
use of training aids as contrasted with 
the copious use made of them by the 
military. This factor is largely availa- 
bility of training aids or availability of 
facilities in which to make them. A col- 
lege teacher is not intended to be a crafts- 
man to the extent of building models, 
inking charts, taking pictures, or doing 
any of the other tasks incidental to 
transforming an idea into a usable teach- 
ing aid. On the other hand, rather lim- 
ited facilities and money are available 
for this purpose. So long as this exists, 





use of training aids will never reach the 
level that might be desirable. It might 
be shown that the cost cannot be justified 
by the average institution. That is a 
problem beyond the control of the 
teacher. Certainly, it is a problem to be 
attacked by those men whose responsibil- 
ity it is to see that instruction is im- 
proved. 


Conclusions 


This paper has discussed only three of 
the many phases of instruction in which 
there is pronounced variation in practice 
between first-class military and civil in- 
struction. If we assume the majority of 
college teachers are technically qualified 
to teach, any increase in effectiveness of 
our teaching will result largely from im- 
provement of the instructor’s ability to 
teach, or disseminate his knowledge of the 
subject. 

It is the writer’s opinion that distinct 
improvement in college teaching can come 
by increased efforts along the following 
lines: 


In the 


The Senate Committee on Expendi- 
tures in the Executive Departments has 
reported out S. 1809 and the bill is now 
on the Senate calendar. 

This bill, if enacted, would establish a 
permanent and continuing donation pro- 
gram of surplus property to .“tax-sup- 
ported and non-profit school systems, 
schools, colleges and universities which 
have been held exempt from taxation 
under Section 101 of the Internal Revenue 
Code.” The bill provides for donation 
both through State Departments of Edu- 
cation and directly to the institutions. 

The donation would include surplus 
not only from the armed services but also 
from any and all agencies of government. 
It would be available to schools and col- 
leges without cost other than that of care 
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1. Give the teacher who needs it an op- 
portunity to learn effective teaching tech- 
niques. 

2. In order to get valid suggestions for 
improvement of ability to teach, a mini- 
mum amount of diplomatically accom- 
plished supervision by an outstanding 
teacher would help if the individual 
teacher being monitored had asked for the 
assistance. 

3. If the necessary money could be 
provided to buy or produce teaching aids 
in a liberal quantity, an increased interest 
in their classroom use would show up in 
the teacher. This would undoubtedly 
lead to a more effective classroom prese- 
tation. 


4. Probably the most effective stimulant } 


for improvement of college teaching 
would be an honest recognition by admin- 
istrative personnel that providing good 
teaching is in many cases the prime re 
sponisibility of the teacher. With such 
a placing of emphasis, the teacher should 
be judged and promoted primarily on his 
ability to teach. 


News 


and handling. The Federal Security 
Agency, which, in effect, implies the U. $. 
Office of Education, would have the re 


sponsibility for certification of the use F 
bility of surplus for education and the f 


need of the institution. 

The significance of this legislation to 
educational institutions is obvious. In 
stitutions have received valuable surplus 
but if a comparable bill had been in ef 
fect in 1945 much additional surplus 
property that was diverted to other chat 
nels would have been available for edt 
cational use. 

If you concur in the importance of this 
proposed legislation to your institution, 
you may wish to write your Senators re 
questing them to support the bill—s 
1809. 
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Science Teachers Teach Professional Attributes 





* 


By N. W. DOUGHERTY 
Dean of Engineering, University of Tennessee 


The Committee on Professional Recog- 
nition of ECPD has published a list? of 
attributes of a profession and a profes- 
sional practitioner. Our study of the re- 
lation of science to the teaching of pro- 
fessional qualities will be based on this 
list which may be condensed as follows: 
satisfaction of a social need, use of discre- 
tion and judgment, and intellectual activ- 
ity, group consciousness, and legal status. 
For the practitioner the qualities may 
be stated as: a service motive, ethics or a 
code of conduct, a relation of confidence, 
and group responsibility. Other qualities 
may be added but when they are added 
they will probably be subject to the same 
treatment and to the same analogies. 

We will undertake to show how stu- 
dents of the professions may be made 
aware of their duties, obligations and 
responsibilities as professionals by the 
study of science and applied science.. Of 
course the teachers must be aware of 
these possibilities to prevent the tendency 
to compartmentalize which is too common 
in American education today. Students, 
and teachers, often know a physical law 
as defined in the physics book but it is 
a total stranger when they meet it in 
mechanics or thermodynamics because the 
language has been slightly changed. So 
also is this true with laws of science when 
carried over into the fields of ethics or 
human relations. 

Some time ago I pointed to certain con- 
tributions of science and technology to 


*Presented at the conference on Profes- 
sional Development at the Annual Meeting, 
Austin, Texas, June 16, 1948. 

1ECPD thirteenth annual report, 1945, 
page 29, 
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education.2, They are real and quite ob- 
vious in an age where practically the 
whole population knows something about 
the results of science and a large fraction 
of the population has made study of the 
elements of science. Modern living has 
been paced by the automobile, the movie 
and the chain store, and these have been 
made possible because it is an age of 
science; they are the children of science. 

Professional consciousness has devel- 
oped contemporaneously with the growth 
of science. Wherever there has been a 
knowledge of science there has been a 
professional attitude and a professional 
spirit. The first code of professional 
ethics was written by a leader in the 
medical field back in the “golden age of 
Greece.” We naturally expect common 
attributes in children of the same parent- 
age and products of the same age. Sci- 
ence, therefore, has qualities which can 
be carried over into all the professions. 
We have already suggested certain at- 
tributes of a profession; now we shall 
undertake to show how some of these may 
be developed by a good science teacher. 

Unless we take thought we are not apt 
to note the relation between ethics and 
scientific principles. We remember the 
common saying, he that is guilty of the 
least is guilty of the whole, but we do not 
always realize the unity in all law. Ethies 
we consider as the ideal of human action 
or human relations and often think they 
are theoretical rather than practical and 
based on the fundamental laws of conduct. 
Yet an understanding of the laws of 
nature, the relations between natural 

2 JOURNAL OF ENGINEERING EDUCATION, 
November, 1947, page 187. 
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forces and processes will give us a basis 
for understanding the finer laws of human 
relations. We know the laws of nature 
are true and unchangeable and to violate 
a law means punishment as surely as 
cause is followed by effect. In ethics and 
human relations we hope that our vio- 
lation will be the exception and the con- 
sequence will be averted. Our ethics 
even teach us to forgive and not to mete 
out just punishment under certain cir- 
cumstances. 

Let us take the code of ethics of a pro- 
fessional practitioner and see if we can 
understand its canons better if we know 
some of the principles of science. The 
code will state the relation between the 
practitioner and the public, the relation of 
the practitioner and other practitioners, 
the relation of the practitioner and his 
client and in some eases the relation of 
the practitioner and his employees. These 
are based on fair dealing, truthfulness, 
consideration, kindliness, modesty, and an 
understanding heart. 

In general we might believe that science 
does not contribute much to kindliness 
and consideration but when we consider 
that these are children of truthfulness and 
understanding we begin to see the rela- 
tion “Duty is the stern daughter of the 
gods” sayeth the poet; science is law 
sayeth the student. Law, yes inflexible 
law, but to be law it must be truth and 
truth is neither harsh nor kindly; it is but 
a statement of relations known to exist. 
Under some circumstances, stating the 
truth may injure the feelings but under 
other circumstances stating the truth may 
mean freedom and happiness. The stu- 
dent of science will be imbued with the 
necessity for truth and an abhorrence for 
falsehood; these are the fundamentals of 
any code of ethics. 

Another quality fostered by the study 
of science is humility. Before the in- 
finite combinations of nature, the magni- 
tude of its architecture and the precision 
of its laws, any normal human will feel 
the necessity for humility. Human knowl- 
edge, human actions, human power are 
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very finite in comparison yet the power 
of the imagination allow men to claim 
kinship to all that men can comprehend. 
Human relations are built on a smaller 
scale and, although they deal with im- 
ponderables, they follow laws both physi- 
cal and emotional and the understanding 
of these laws will aid in understanding 
the more intricate human relations. The 
teacher of science may well point to the 
laws of human conduct as he aids his stu. 
dents in understanding the laws of at 
traction and repulsion or the laws of 
dynamics and staties: - 

One of the most distinguishing char. 
acteristics of the professional practitioner 
is his relation of confidence. He has 
knowledge and skill which are not pos 
sessed by his client or his public and this 
forces them to depend upon the practi- 
tioner’s judgments. Professionals and 
professionals alone can determine whether 
a professional act has been correctly per 
formed. The professional must protec 
the life, the rights, the welfare, the spir 
itual well-being, and the property of his 
client. The very nature of his knowledge 
and skill requires him to accept this re 
sponsibility. Only an understanding per- 
son can afford to accept such burdens. 

Scientists must have the same qualities 
They cannot ery wolf! wolf! neither cam 
they put their heads in the sand. The 
study of science will give them know: 
edge and all know that knowledge & 
power. Knowledge of scientific laws wil 
give understanding of nature’s laws ani 
will give a method of checking unde- 
standings of other laws. Certainly we it 
this generation will require of the scientist 
that he observe the relation of confident 
that we impose on his fellow professional. 

Another important characteristic i 
judgment or the exercise of the choice i 
alternatives. This is an essential char 
acteristic of all professionals and all st 
entists. Science checks and double cheeks 
It has a technique for determining th 
correctness of a solution. It begets col 
fidence because of its experience and it 
methods, these beget a willingness to talt 
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responsibility and furnish a basis for 
forming judgment. First the facts, then 
the conclusions from the facts. 

Professionals perform mental activities 
rather than exercise manual skills. Their 
judgments, their solutions, and their ad- 
vices are the result of the application of 
their special knowledge and skill to ac- 
eepted situations. All science depends 
upon mental valuations of physical and 
emotional observations. Professional judg- 
ments and scientific judgments are per- 
formed after the same manner. They 
are one and the same process applied to 
varying situations. 

Professionals are a group of coop- 
erative workers rather than a number 
of lone workers. We can hardly think 
of a profession which contains only one 
practitioner. They build upon the ex- 
perience of all similar workers of the 
past, they exchange ideas and methods of 
the day and depend upon each other for 
joint solutions of difficult or new prob- 
lems. They organize into societies for the 
exchange of knowledge and experience 
and they meet from time to time for the 
stimulation of contact with each other. 
This is essential to professionalism. 

Paralleling in almost every detail is the 
necessity for cooperation among scien- 
tists. They cannot individually initiate 
all the necessary ideas for scientific solu- 
tions; they too must build on the past and 
they need the inspiration of communion 
with kindred minds. To do these things 
as scientists is but to follow the same path 
traveled by the members of the profes- 
sion. 

Integrity is essential to success; it is 
the foundation and the capstone of a 
professional career. Diplomats may seem 
to thrive by ignoring its demands but the 
day soon. comes when the record has to 
be published and the people brought up 
to date. With professionals the necessity 
is ever before them; they must daily make 
decisions which must be in accord with 
the best interest of their clients or the 
public, and double dealing is out. We 
have already spoken of the relation of 
confidence and the necessity for profes- 
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sionals to determine the excellence of 
their own work. No one dare assume 
these relations unless he be basically 
honest. 

In science there is constant reminder 
that laws cannot be ignored. Build a 
bridge or a machine from shoddy ma- 
terials or with poor workmanship and 
disaster will be immediate. Mix the 
wrong chemicals and the explosion does 
not wait for a check of the labels. Sci- 
entists must know the truth and. always 
observe it lest they commit some grievous 
fault. Fidelity to the truth is basic train- 
ing in honesty and builds an attitude of 
mind known as integrity. 

Certain great laws in science have their 
counterpart in professional life. The 
laws of action and reaction, the law of 
conservation of energy, the law of the 
unity and harmony of all knowledge, have 
their places in professional life. In the 
practice of engineering these are part of 
the technical equipment of the practi- 
tioner but they have further application 
in the practice of his profession. Similar, 
if not the same laws, apply to human re- 
lations as well as to physical relations 
and the use of energy. 

Ye know that a little leaven leaveneth 
the whole mass. Give and it shall be 
given unto you and in good measure. 
These are action and reaction in human 
relations, they are the grist of the mill 
which grinds out professional success. 
We have already mentioned integrity; 
now we will introduce its kinsmen, a clear 
mind and a pure heart. These come of 
conservation of energy and talent; they 
are blighted by frivolity and waste of the 
nervous store. Some day when we know 
human actions better, we will be able to 
point to almost identical relations in hu- 
man activity with those which we have 
discovered in the physical world about us. 

We have said that professionals: need 
to exchange ideas to get inspiration to go 
farther in the way. We think of science 
as cold hard facts rather than something 
which will appeal to the emotions. This 
is true, but there is the urge to go far- 
ther, to climb higher, and to search for 
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more knowledge; these are qualities 
needed by professional practitioners. 

Does science serve an indispensable 
social need? This has always been true 
of professionals but the world had a long 
history before the scientists came to pyo- 
fessional stature. For the professional 
each case must be handled as if it were the 
only and last case and the whole record 
depended upon it. To the scientist a 
truth was true in the beginning, ’tis true 
now and ever will be. He is dealing with 
absolutes and they cannot change. Much 
that he does may not have a direct social 
application but he may rest assured that 
the day will come when any truth that he 
may discover will be essential to some 
social activity. 

Usually we think of the professions as 
requiring legal status with formal stand- 
ards of admission. Science knows no laws 
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except the laws deduced from observa. 
tions and known facts but scientists too 
must observe the laws of health and safety 
which are the basis of legal recognition 
of engineering professionals. 

By this time you have discovered that 





F 





I am a bit of an optimist, that I hay 
drawn parallels which may not alway: 
exist, but I am sure that you will agre 
that there are many analogies in the teach. 
ing of science and in recognition of wr 
sponsibilities by professionals. Being 4 
professional is similar to growing in othe 
realms of human living: “First the blade 
then the ear, then the full corn in th 
ear.” For science it is first the gem 
then the embryo, then the full grow 
living thing. By noting these and othe 
analogies, the teacher of science will aif 
in developing professional attributes ani 
professional attitudes in his students. 


Sections and Branches 


The annual meeting of the Southeast- 
ern Section was held at the University 
of South Carolina on April 7 to 9, 1949. 
The meetings on the first day were de- 
voted to the Research Branch and in- 
cluded talks by Norman Smith, President 
of the University of South Carolina; 
Mayor Frank Owens, of Columbia; Sam 
Tour, President, Sam Tour Company; R. 
S. Poor, Oak Ridge Institute for Nuclear 
Studies; and John C. Green, Department 
of Commerce. At a luncheon meeting, 
J. W. Barker, President, Research Cor- 
poration, spoke on the program of his 
organization. 

In the afternoon session, the research 
theme was continued with talks by J. M. 
Dalla Valle, E. M. Schoenborn, Jr., and 
E. Donald Kennedy. At the evening 
banquet, James S. Thomas spoke on “Re- 


search, Culture and the Dinner Bell.” 

The second day sessions included talk 
by Governor Thurmond of South Caro 
lina; Dean Weil of Florida; W. ¥ 
Rankin and Edward Kraybill of Duk 
University. At the luncheon, F. ¢ 
Smith, Editor, Southern Power and Indw 
try, spoke, and at the evening sessiot 
Dean Steinberg discussed his recent ttl 
through Latin America. 

A breakfast session on the third dg 
featured Dean Dougherty on the Bue 
Hill Falls Conference. This was followe 
by talks by Dean Lampe of North Car 
lina, L. W. Bishop, and H. H. Armsby 
Newly elected officers included: H. G# 
Haynes, Chairman; E. B. Norris, Vi 
Chairman; R. L. Sumwalt, Secretar 
Treasurer; and F. J. Lewis, Represent 
tive on the Council. 
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‘nomic and social advantages 


Four Year vs. Five Year Engineering Curricula’* 


By WILBERT J. HUFF * 


Chairman, Department of Chemical Engineering, University of Maryland 


The rapid pace of industrial diversifi- 
cation, the proliferation of the sciences, 
the increasing appreciation of the eco- 
accruing 
‘om the application of new scientific 
kiowledge under engineering philosophies 
to multitudinous tasks of modern peace 
and National defense bring to the 
thoughtful engineering educator an al- 
most despairing realization of the limi- 
tations of a four year engineering curric- 
ulum, be it ever so well chosen, staffed, 
and equipped. To assuage to some de- 
gree, at least, this need, five year engineer- 
ing curricula are in effect in some of our 
institutions. 

Pressure for such five year courses is 
particularly heavy in chemical engineer- 
ing, the speaker’s own field, because of 
the extended laboratory work in both the 
chemical and physical phases of the field. 
‘The American Institute of Chemical -En- 
gineers as of May 22, 1947 lists 73 insti- 
tutions offering degree work in Chemical 
Engineering, with 8 of these indicating 
that they offer curricula leading to the 
bachelor’s degree requiring 5 years. Of 
these 8 institutions, one states that the 
curriculum may be completed in 4 years 
instead of 5 if the pre-engineering work 
in college is covered in 2 years instead of 
3, and 4 others involve cooperative pro- 
grams in which students alternate between 
classroom and industry. Of the 3 re- 
maining, one was listed as having been 
initiated within the year preceding the 
date of issuance of the list. One 4 year 





*Presented at the 14th Annual Meeting, 
Southeastern Section A.S.E.E., March 3-5, 
1948, University of Florida, Gainesville. 


institution includes 1 or 2 summer ses- 
sions but will not be specially considered. 

An analysis suggests that the coopera- 
tive programs be differentiated from the 
the other 5 year programs. Including 
these, the 5 year curricula represent 11 
per cent of the list; excluding these, only 
5% per cent with only a little over 4 per 
cent unequivocally listed as normal 5 year 
curricula. 

Passing, for a time at least, the need 
for and opportunities afforded by the 
5 year curricula, let us inquire into some 
of the motivations in play in an endeavor 
to account for the present small number 
of 5 year curricula. 

Unquestionably a very powerful influ- 
ence is social, particularly family rela- 
tionships. Most students of undergrad- 
uate age or younger will normally have 
developed associations that will affect 
their plans for family life. Those who 
have attended or served in coeducational 
institutions will agree, perhaps, that 
Betty Co-ed usually feels that, no matter 
how brilliant her scholastic record is, she 
has failed in an important subject if she 
does not acquire an engagement ring by 
the time she has gained her degree. The 
delay after her graduation, while the 
young man is establishing a sufficient eco- 
nomie¢ competence for marriage, may and 
often does major damage, and such un- 
duly long frustration has been recognized 
as a serious problem. This is not di- 
minished by the adoption of five year cur- 
ricula for the men, while maintaining 
companionate four year courses for the 
women. 

The golden flood of GI dollars has 
brought a temporary solution to this 
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problem, but this flood will soon have 
passed its crest. The financial burden 
will again revert to the parent and here 
too we have powerful motivation in favor 
of the four year over the five year cur- 
riculum. The possession of an engineer- 
ing degree is a recognized economic aid 
that appeals to practical minded families 
from whom engineering students are gen- 
erally drawn, and the ever present possi- 
bility of a major decrease in family in- 
come weighs heavily in favor of the four 
year course. With high taxation and im- 
portant reduction in living standards due 
to inflation, there is now apparently little 
hope for a general affluence favoring the 
five year curricula. 

A third important influence is a preva- 
lent attitude among industrial executives 
favoring the early recruitment of most of 
their cadet engineers with a correspond- 
ing unwillingness to compensate ade- 
quately for the investment in time and 
money for studies beyond the conven- 
tional four years. Even though the or- 
ganization is research minded, and is 
willing to maintain a research division 
and corresponding staff, for its routine 
engneering tasks it usually prefers to 
equip its subordinate engineering aides by 
specialized industrial training and experi- 
ence after the four year course. A pres- 
ident of a large chemical engineering op- 
erating and construction company once 
expressed the following sentiments to a 
member of his staff who was resigning to 
accept the chairmanship of an engineer- 
ing department at a well known univer- 
sity: “Remember to impress upon your 
aniversity staff members and your stu- 
dents that we in industry need chiefly 
men who know our business and ean rea- 
son simply and clearly, resolving our 
problems into their fundamental elements 
in an approach that we all can recognize. 
The important decisions are simple ones. 
It is true that we need a few highly 
educated specialists but we need rela- 
tively only a few of these.” 

It is due to the support of industrial 
executives who wish young recruits that 
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we owe the rise of the 2 year technologie 
institutes. 

The foregoing motivating influences 
namely (1) The desire to found a family 
early in life. (2) The limitations of th 
parental support and (3) The desire of 
industry to begin specialization in ind. 
vidual technologies at an early age, form 
the basis of an effective distinction he. 
tween the industrial cooperative curricuk 
and the standard undergraduate currie. 
ula. These cooperative courses give th 
student a measure of economic self-sup 
port much earlier than is ordinarily 
possible in the standard curricula. In @ 
operative circles the extension of the pm 
gram to five years therefore does not med 
the same resistance that is encountered ip 
the normal situation. 

A further resistance favoring the fow 
year curriculum may be denominated 
“conservatism” or perhaps “traditional 
ism.” The four undergraduate year 
have been deeply embedded in thought 
and custom. Even tellers of entertaining 
tales of undergraduate life at times weave 
four year class customs and distinction 
into their narratives to give the patternd 
authenticity, and the fond parents begi 
the baby’s savings with the budget of the 
four year college course in prospect. I 
is this traditionalism, in the writer’s opit- 
ion, that prevented any sizable realization 
of the Goodnow plan at Johns Hopkins 
You will recall that President Frank J. 
Goodnow, stressing the importance @ 
creative scholarship through graduate 
study, sought to encourage such study bj 
eliminating the undergraduate degree # 
a requirement for admission. He pw 
posed that the pre-graduate preparatio 
be shortened by the adoption of a pw 
gram that would permit the compete 
fourth year student to enter the gradual 
school without a bachelor’s degree, thi 
requiring only 6 instead of 7 years from 
high school graduation to the Doctor @ 
Philosophy degree. 

Your speaker served as a member ¢ 
the governing board of the Johns Hop 
kins graduate school for many years pri 
and subsequent to the adoption of tt 
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Goodnow plan by that institution. So 
far as he could determine, only relatively 
few students chose the Goodnow plan, 
and some of these at least were motivated 
by unusual circumstances. Educationally 
and socially there is much that appeals 
in this plan, but the economic value of a 
bachelor’s degree where the continuity of 
residence is broken coupled with tradi- 
tionalism appear to have prevented any 
widespread acceptance. 

So far this discussion has avoided an 
evaluation of the comparative merits of 
the two curricula. All of us perhaps will 
agree that the student will contribute 
more if he has had the benefit of a five 
year instead of a four year engineering 
education. In chemical engineering, the 
speaker finds that the four year under- 
graduate curriculum under his super- 
vision might well be expanded by more 
formal courses as in precision of meas- 
urement, structures, design, business ad- 
ministration, additional laboratory work 
in qualitative inorganic analysis and or- 
ganic chemistry, and in the exercise of 
independent investigation. Such topics 
might make a very profitable fifth year. 
Moreover, much of this work will move 
more rapidly if it follows present studies 
without too great a lapse of time. Edu- 
cationally, then, a case appears to be es- 
tablished for the five year curriculum. 
Because of the powerful resistances 
against such curricula, however, it is 
very doubtful if there will be widespread 
acceptance of these so long as our present 
general educational system prevails. In 
most institutions the scholastic develop- 
ment of the student in the fifth year is 
the task of the graduate school and it is 
probably only just to make our compari- 
son on the basis of (1) the five year en- 
gineering curriculum versus (2) the four 
year engineering curriculum terminating 
in a bachelor’s degree followed by a fifth 
year in the graduate school, terminating 
possibly in a master’s degree. 

Both programs seek to accomplish the 
same objectives. Broadly they seek to 


impart a knowledge of the sciences basic 
to engineering, together with a grasp of 
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technologies sufficient to make the grad- 
uate immediately productive in an engi- 
neering organization. A third and para- 
mount objective, in view of the constantly 
developing nature of all knowledge, and 
particularly the rapid advance of modern 
science and industry should be the stimu- 
lation and development of the creative 
faculties. This is achieved when the 
graduate may in his subsequent career 
enter, master, and advance new scientific 
and technologie fields and bring these to 
the solution of new engineering prob- 
lems, even to the creation of new in- 
dustries. 

If the education of the student has at- 
tained the last objective, the others will 
be added to him. May we let this then 
be a primary standard of measurement 
as we compare the merits of the two pro- 
grams. Your speaker is of the opinion 
that we must. How often in practice do 
we find the engineer educated in one field 
practicing in another? In one engineer- 
ing school that came under his observa- 
tion every chairman of a major depart- 
ment had received his formal education in 
a field other than the one he headed. At 
least two of these attained the presi- 
dencies of the respective National engi- 
neering organization in the fields in 
which they taught and all attained Na- 
tional recognition in their fields. Some- 
where in their formal educational or 
professional experience they must have 
acquired the disciplines and perspectives 
that underlie creative scholarship and the 
art of self education. 

This task is preeminently the function 
of the graduate school where the maxi- 
mum of scholastic self-discipline, re- 
sponsibility, election, specialization, and 
deductive reasoning should develop and 
the research techniques should flourish. 
Ordinarily, too, these graduate years are 
made possible by economic support usu- 
ally not primarily from the student’s fam- 
ily but rather from his own labers and 
as a reward for his own distinctive scho- 
lastic attainments. The effect of this sup- 
port upon his interest and application is 
most wholesome. Frequently, too, the 
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graduate years come after a period of en- 
gineering experience in industry, bring- 
ing a maturity and an appreciation not 
to be expected if the fifth year follows 
immediately after the fourth. 

A further commendable feature in the 
four year undergraduate-one year grad- 
uate combination is the elimination of 
class distinctions. Thus the student 
whose economic need requires him to drop 
out for a while is not embarrassed when 
he returns. 

In summarizing, your speaker favors 
the maintenance of the four year curric- 
ula plus graduate work as preferable edu- 
cationally as well as more feasible so- 
cially, economically and traditionally. 

No educational program however long 
can or should hope to solve in advance 
all of the problems the engineer may en- 
counter. At the best it teaches the en- 
gineering student to educate himself. In 
the endeavor to accomplish this as effec- 
tively as possible, the following are sug- 
gested in conclusion: 


Sections and Branches 


The National Capitol Area Section of 
the A.S.E.E. held a regional meeting at 
Johns Hopkins University on May 7, 
1949. The Chairman was H. H. Armsby, 
and the program included greetings from 
W. B. Kouwenhoven, Dean at Johns 
Hopkins. 

R. Morgan, G. F. Corcoran and J. E. 
Younger spoke on “Technical Courses 
Offered for Government Employees by 
the University of Maryland.” Other 
papers given included “The Evening 
Courses of Study in Engineering Offered 
at the George Washington University” 
by C. H. Walter; “New Engineering 
Facilities at Howard University” by L. 
K. Downing; “Research Cooperation Be- 
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(1) Use every proper influence 4 
make pre-engineering instruction moy 
effective. Much of the present colleg. 
ate instruction in the humanities, fr 
example, should be anticipated 
sound programs in the preparatory ani 
high schools. 

(2) Extra-curricular activities and m. 
dergraduate life should be organizl 
to develop qualities essential to soci 
intercourse and leadership. 

(3) With the freedom made possibk 
by (1) and (2) use the all too shor 
years allotted to engineering instru. 
tion for that purpose. 

(4) Cooperate actively with phila 
thropic, industrial, commercial, ani 
governmental interests in the estab 
lishment of research funds for the a 
couragement of graduate study and in 
vestigation. 





Perhaps these will take away some of 
the pressure for the expansion of engi 
neering curricula from four years to fir 
years. 


tween Universities and Government” hy 
L. Hafstad, R. Gibson and R. D. Fowler; 
and “Civil Service Commission Efforts 
Obtain Cooperation Between Feder 
Agencies and the Universities” by E. J. 
Stocking. 


The Middle Atlantic Section of the 
A.S.E.E. held its Spring Meeting at th 
United States Military Academy on May 
14, 1949. Col. B. W. Bartlett presentel 
a paper on the “Mission, Curriculum ail 
Teaching of the United States Military 
Academy.” Another paper presented wi 
“Special Weapons Project on Educatio 
for Nuclear Engineering” by Maj. Get 
eral K. D. Nichols. This paper was di 
cussed by E. Weber and I. P. Orens. 
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American Destiny and Engineering Motivation" 


By ALBERT E. AVEY 
Chairman, Department of Philosophy, Ohio State University 


Our topic, “American Destiny and 
Engineering Motivation,” means to raise 
the question where American civilization 
is now headed, without attempting to pre- 
dict the direction it is going, but rather 
to acknowledge that there are alterna- 
tives, especially two major alternatives. 
It may go on contributing to the fuller 
realization of American life and to hu- 
man perfection. It may end in self-de- 
struction, and in obstruction to the ad- 
vancement of all humanity. 

What motivations are needed to make 
science in applied form an effective factor 
for good if headed the right way? 

In the first place, I want to maintain 
the human value of comprehensive think- 
ing. A few years ago, Professor Cassius 
Keyser, of Columbia University, pub- 


» lished a book, “The Human Value of 
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Rigorous Thinking.” With that thought 
I presume we all agree, but I want to 
change the adjective, gain a different per- 
spective on the problem, and make it 
“comprehensive”; not giving up _ the 
“rigorous,” but adding “comprehensive.” 

In this day and age, we are accus- 
tomed to emphasize facts and data. This 
is inevitable. Unless we bring our hy- 
potheses, our theories, our view of things 
down to embodiment in details, we are not 
sure they are rooted in the actual, and 
certainly we want to have our view real 
so far as we can make it so. But it is 
also true that facts and data alone do not 
give us science. There are certain details 
of experience which have been known to 
humanity down through the centuries 
from ancient to modern times, and yet 





* Presented at the Annual Meeting, Min- 
neapolis, June 18-21, 1947. 


not all these data constituted science as 
we know it now. In addition to facts 
and data there have to be judgments 
about the collection of things. But I 
want to suggest that even this is not 
enough. There is a third step necessary 
for complete interpretation of experience 
and that is constituted by judgments 
upon our previous judgments. We havé 
thus at least three important levels of 
experience: facts, judgments about these 
facts, and then judgments about these 
judgments. This is what we mean by the 
critical attitude that we take and must 
take toward the attainment of any ad- 
vance in the development of human 
knowledge. 


Science and Philosophy 


This statement will recall to our minds 
a formulation made in the last century. 
Herbert Spencer wrote about common 
sense, science and philosophy. “Common 
sense,” he said, “is relatively unorgan- 
ized knowledge. The sciences are data of 
experience organized about certain par- 
ticular points of view chosen by the in- 
terest of the thinker; and then we must 
raise the question as to the interrelation 
of the special sciences and so come to the 
task of philosophy.” 

This suggests a still further thought 
which comes from a longer way back, 
from one of the discussions of Plato, who 
suggested that it is not enough merely to 
add more and more data. But im addi- 
tion to this, Plato suggested, it is-a nec- 
essary thing to be critical of our pre- 
suppositions. Let us ask: What are we 
taking for granted in making our judg- 
ments, in getting our data, and so in 
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formulating our science? Is it possible 
to come to some suppositions that the 
human mind inevitably makes? This 
process of going beyond the data in steps 
of criticism is not merely a philosopher’s 
concern. I find it in the Scientific 
Monthly for June, 1947. There are not 
only articles upon the exploration of the 
upper atmosphere by means of rockets; 
not only an article on the future of the 
science of animal breeding; but I find 
an article with the title: “A Layman 
Looks at Science” by James L. Chambliss. 
There is an article, “The Problem of Plan 
and Purpose in Nature,” by G. G. Simp- 
son. A third is headed, “The Scope of 
Science,” by R. W. Gerard. 

Another reason for dealing with the 
problem we have before us lies in the sug- 
gestion given by an eminent teacher of 
chemistry a few years ago in talking to 
a group of honor freshmen. Said he: 
“The fact that we have knowledge does 
not determine the use to which that 
knowledge will be put.” Something else 
has to come in then, to decide what di- 
rection the knowledge will take. It re- 
minds us of the classic scene in the dia- 
logue of Plato, the Phaedo. Socrates is 
approaching the hour of his death, sitting 
on the edge of his couch rubbing his leg, 
and talking about how he happened to 
be there. Some people said he was there 
because he had certain bones and mus- 
cles that brought him to that position; 
but his contention was that what really 
brought him was the fact that he had 
certain ideals and aims for which he 
stood and for which he was willing to die. 

In all of this, what I mean to suggest 
is fundamentally the enlarging grasp of 
meaning which is necessary for the solu- 
tion of some of the humanly interesting 
problems that keep coming to all of us, 
including scientists; and with these we 
must reckon. 


Overlapping Areas 


My second point is this: If you go to 
the limit implied in this process of in- 
creasing the scope of human thought, you 
will inevitably come to some fields which 
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have not in the past been included in th 
interest of science, applied or pure, 
called. You will come to those field 
which have been included among religion 
and philosophic interests. Of cour 
your agreement or disagreement with 
this statement depends on what you eon. 
ceive to be the nature of religion; ani 
your conception is important here. ] 
revives an old dispute which has com 
down through the ages, again beginnin 
in ancient times, the difference of opin 
ion between Lucretius and Lactantin, 
Both agreed that religion is derived fron 
a word which means “to bind,” (ligare) 
and which appears also in the won 
“ligature.” But the question betwea 
them was whether religion was something 
that bound man down to things properly 
beneath him or tied him up to something 
higher than he. Lucretius’ view was that 
religion ties a man’s mind down. What 
we want is liberty, and in thought onl 
free thought is true. But the conviction 
of Lactantius was that the mind of map, 
and his personality, can be tied to some 
thing higher than himself as well as t 
something lower. 

This recalls also a contrast we find in 
the classic work of Cicero: “On the Ne 
ture of the Gods,” where the earliest 
tant definition of religion is based oni 
contrast with superstition. The receti 
book by Du Nouwy also describes th 
progress of civilization from superst 
tion to real religion. The function d 
true religion is to enlarge a man’s ott 
look. How, if we turn our interest i 
the direction of the infinite, could w 
fail to enlarge the outlook of the humm 
mind? And to this enlargement we att 
to give expression in various fundamentil 
ways. Religion should enlighten th 
human mind, improve human values, ail 
raise the standards of human conduct. | 
want to call attention to the fact thi 
there is progressive as well as conservt 
tive religion. There is a religious inte 
pretation which emphasizes the spirit i 
opposition to the letter of human satit 
faction, which regards religious attitule 
as more important than the specific cred 



















































Reli 
passes 
you n¢ 
genera 
as th 
values 
sophie 
as Our 
life |} 
takes | 
similai 
ments. 
honest 
Oceide 
niliar 
but 01 
do not 
system 
ask ¥ 
equal 
is posi 
the ro 
a reli 
negati 
solvins 
make 
other, 
ligion 
thus s 
what ] 

I be 
ligion 
partie 
the fu 
attituc 
negati 
dwell 
grantii 
myster 
unders 





luded in th 
or pure, s 
those fields 
ong religions 
Of cours, 
ement with 
1at you con 
eligion; and 
nt here. | 
h has com 
n beginning 
1ce Of opin. 
Lactantins, 
lerived fron 
id,” (ligare) 
1 the won 
on betweat 
is something 
gs properly 
to something 
iew was that 
own. Whit 
hought onl 
ie conviction 
ind of man, 
ied to some 
s well as t 


t we find i 
“On the Ne 
earliest er 
based oni 
The rece 
lescribes th 
ym. superst 
function @ 
1 man’s oll 
- interest it 
e, could W 
f the humal 
ment we alt 
fundamentil 
lighten — the 
1 values, ani 
. conduct. | 
he fact thil 
as conservé 
ligious inter 
the spirit i 
human satis 
ious attitule 
pecific creel 





AMERICAN DESTINY AND ENGINEERING MOTIVATION 


Philosophy and Religion 


Religion when it becomes reflective 
passes to philosophy, as you will see if 
you note the similarity in conceptions. A 
generation ago, we found religion defined 
as the. conservation and creation of 
values. William James, from the philo- 
sophie point of view, defined philosophy 
as our more or less dumb sense of what 
life honestly and deeply means. It 
takes no argumentation to point out the 
similarity of the motives in these state- 
ments. And let us acknowledge what is 
honest in Oriental religion as well as in 
Occidental, not only in the forms fa- 
niliar to us, but in forms less familiar, 
but on study found equally sincere. I 
do not mean to say the relative values of 
systems are to be ignored. _We still may 
ask whether all honest systems bring 
equal results. I mean to say that there 
is possible a religion to be reached along 
the road most familiar to us. There is 
a religion of science, one which is not 
negative but positive in its attempt at 
solving the problem—which does not 
make the two fields exclusive to each 
other, saying science must keep off re- 
ligion and religion keep off science, and 
thus solve their problem. That is not 
what I mean. That is not what I believe. 

I believe there is a positive type of re- 
ligion free from the limitations of any 


particular form, but which emphasizes , 


the fundamental spirit of the religious 
attitude. It is a religion which is not 


negative but positive, which does not 
dwell on the mysteries of existence, 
granting of course there are plenty of 
mysteries, but which rests its case upon 
understanding, trying to fulfill the mean- 
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ing of the first commandment in the 
Seriptures, “Let there be light.” Light 
on the what? Light on the universe. 
Light on man. Such a religion may be 
approached by way of the discussions of 
such men as Eddington, Whitehead, and 
Du Nouwy. 

Such a view acknowledges the positive 
side of human knowledge and an interest 
in humanity, not the negative aspects of 
existence, but drawing our actual conclu- 
sions from what we have achieved. It is 
a religion which is not ascetic but which 
gives itself to human service; not self- 
centered, but having its fundamental 
thought in loyalty. Fosdick in his state- 
ment of the essence of religion in terms 
of loyalty defines it as that object to 
which a man gives himself most com- 
pletely. Cicero, too, in his discussions 
in that distant day recognized the value 
of religion in the social order. Some 
cynics have said that it serves merely for 
keeping the common man down in his 
place. But its positive value lies rather 
in the bond it furnishes, tying human 
beings together into a group where peo- 
ple support one another in spirituality 
and in practical cooperation. Cicero, in 
another happy phrase, said, “Piety, like 
the rest of the virtues cannot exist in 
mere outward pretense. With piety 
reverence and religion must likewise dis- 
appear. And when these are gone life 
soon becomes a welter of disorder and 
confusion; and I am inclined to think that 
the disappearance of piety toward the 
gods will entail the disappearance of 
loyalty and social union among men as 
well, and justice itself, the queen of all 
the virtues.” 





Experimental Stress Analysis in the 
Engineering Curriculum 


By WALTER W. SOROKA 
Associate Professor of Engineering Design, University of California 


The severe war-time service imposed 
on mechanical equipment, particularly 
in aircraft applications, greatly accel- 
erated the development of the field of 
experimental stress analysis in industrial 
laboratories. This development was es- 
sential to a proper understanding of the 
behavior of machinery and structures 
under service loads well nigh approaching 
limit loads. Due to the complexity of 
the problem theoretical analyses were 
frequently too approximate and too un- 
certain for such close margins without 
substantiating evidence from an experi- 
mental analysis. It should not be con- 
strued from the above that experimental 
procedures were replacing analytical 
procedures; the experimental work pro- 
vided the necessary verification for 
theory, or else indicated how theory 
needed to be improved to fit the problem 
at hand. Experiment without the back- 
ing of theoretical preparation is fre- 
quently likely to be costly and fruitless; 
potentially it is dangerous, since it may 
present only one side of the story and 
that the wrong side. 

This natural and needed supplement 
to theoretical analysis appears to be 
spreading more generally into the lab- 
oratories of engineering schools. Young 
stress analysts need to have brought 
home to them the mutual interdepend- 
ence of theoretical and experimental 
methods. They need not only to under- 
stand and use the equipment whereby 
stresses and strains are measured, 
whereby stress and dynamical models 
are set up through analogies with other 


fields, but also to understand and inte. 
pret the results so obtained in terms ¢ 
theoretical predictions for the selfsam 
problems. They need to experience th 
limitations and applications of both i 
order to gain a proper appreciation ¢ 
the problems.they will one day face it 
hard reality. 

A course in experimental stress analy. 
sis at the senior level provides th 
needed opportunity for a review of basi 
strength of materials and dynamics— 
review that is highly effective becauy 
the discrepancies between predicted ani 
actual performance cannot always WW 
brushed off with an airy “Experiment 
errors” but frequently point out fund 
mental misconceptions in a _ studenti 
background or lead to a realistic adjus 
ment of a student’s ‘‘assumptions” in th 
analytical solution of problems. 


Relations Between Strains 


Fundamentally, stress is largely inte 
preted through measurements of strai 
In general, these measurements 
made at the surface of the part un 
test. This is a fortunate situation sim 
the most important stresses are like 
to occur at the surface. In view of tl 
basic position occupied by strain analys 
in experimental stress analysis, the fi 
essential in setting the stage for labom 
tory work is a thorough grounding int 
relations of stresses to strains and é 
strains to each other. Young’s moduli 
Poisson’s ratio, Mohr’s circle, princi 
strains, become watchwords in 
young analyst’s vocabulary. 
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Although in practice the occurrence of 
systems of strictly plane stress is rather 
unlikely, nevertheless the analysis of 
stress on this assumption is so wide- 
spread and yields results of such con- 
siderable utility that the theoretical and 
experimental aspects of plane stress 
analysis provide the backbone of the 
instruction in this course. 

The Mohr circle construction for the 
state of strain at a point in a two-di- 
mensional stress problem yields the 
relation 


6.2=4leeteyt V(ee—e)?+7a7) (1) 


The symbols ¢, and e¢, represent the 
longitudinal strains in the directions of 
the arbitrarily-chosen reference axes 
z and y. These strains are readily 
measured by means of mechanical, re- 
sistance wire or other strain gages. The 
symbol yz, represents the shear strain 
with respect to the reference axes. 
Shear strain is not directly measurable 
with the instruments ordinarily available 
to the experimental stress analyst. The 
symbols €:, €2 represent the principal 
strains, which are the values the stress 
analyst is really searching for. Usually, 
he directions of the principal strains 
are not known except through the 
relation 

tan 26, = —2— (2) 

€: — & 

where 0, is the angle between the direc- 
ion of the principal strain €, and the 
reference direction z. The other princi- 
pal strain direction is, of course, at right 
angles to this one. If the principal 
stress directions were always known it 
would be a simple matter for the experi- 
menter to place his strain gages in those 
directions, measure €; and €2 and deter- 
mine the principal stresses, s; and s2 from 
the relations 


1 
q = rae sis M82), 


1 
> Fe — Ms), 


where E is Young’s modulus and yz 
Poisson’s ratio. 

Lack of knowledge of principal stress 
directions makes it impossible to deter- 
mine principal stress magnitudes by two 
strain measurements alone. A _ third 
strain measurement is required. Equa- 
tion (1) indicates this should be the 
shear strain zy. Unfortunately the 
available gages will not make this 
measurement directly. The students 
are shown that the problem may be 
solved by making a longitudinal strain 
measurement, €,, in a third direction 
making an angle 6, with the reference 
axis «. The relationship between e, and 
the strains with respect to the reference 
axes is 


ate | &—& — Ev cos2 6, 47 


En 5 9 9 Sin 20n. (4) 


If the direction of the third measure- 
ment is taken half-way between the di- 
rections of the reference axes, i.e., 
6, = 45°, then from Eq. (4) 


Yay = en — (ex + &) (5) 
and the relations (1) and (2) become 
€1,2=3Lete 

+ V(éz—€y)?+[2en— (ete) 1, (6) 


2€n (€2 + fy) (7) 
€: — &y 

The three strain measurements nec- 
essary for the solution of the problem 
need not be made as indicated above, 
but may be made in any three prede- 
termined directions. The combination 
used above is so convenient and is so 
easily used in analysis that resistance 
wire gages are commercially manufac- 
tured, in which three independent grids 
of wire form a single unit, or ‘‘rosette,” 
arranged as above. Another commer- 
cial rosette arrangement is that in which 
the three gages are arranged as the legs 
of an equilateral triangle. These rosettes 
need but to be cemented to the surface 
at the point where principal stresses are 
desired. 





tan 20, = 








Strain Gages 


Following this briefing on the strain 
and stress relations the students are 
ready to consider experimental means 
for measuring strain. The operation of 
tinkages in magnifying slight motions at 
he gage points into readable deflections 
of a pointer is readily absorbed. The 
Huggenberger and the Porter-Lipp ex- 
tensometers illustrate the basic design 
and practical use of mechanical strain 
gages. Student interest is then strongly 
focused on the bonded resistance wire 
strain gage. The advent of the fine wire 
element bonded to a thin paper backing 
(frequently much smaller than a postage 
stamp) has resulted in a tremendous ex- 
pansion of the field of experimental stress 
analysis. Perhaps no other develop- 
ment has been so instrumental in making 
possible the detailed analysis of strains 
under actual operating conditions. 

If a fine wire is stretched within the 
elastic limit, it undergoes an increase in 
length by virtue of its Young’s modulus, 
and also suffers a decrease in diameter 
due to Poisson’s ratio. For both these 
reasons the wire resistance should in- 
crease, assuming no change in resistivity 
of the wire material due to the effects of 
strain. The per cent increase in resist- 
ance divided by the per cent increase in 
length is the strain sensitivity or “gage 
factor’ of the wire. Based merely on 
dimensional changes, the gage factor is 
1+ 2u. For a Poisson’s ratio of 0.35, 
the gage factor should be 1.70. Actu- 
ally, other unknown effects arise which 
result in true gage factors differing 
markedly from the theoretical value. 
The resistance wire strain gage most 


commonly in use for static testing has a_ 


gage factor of 2.00. Other commercial 
gages used for dynamic and vibration 
testing have gage factors in the neigh- 
borhood of 3.5. 

Blackboard discussions of Wheatstone 
bridge circuits for measuring the slight 
changes in resistance due to strain pre- 
pare the student for laboratory exercises 
in the use of resistance wire gages. 
Changes in gage resistance are due not 
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alone to strain but also to temperatuy 
effects. Although commonly made ¢ 
constantan wire and therefore having a 
inherently negligible temperature 
efficient of resistance, nevertheless the 
gage is bonded to a part which is likely 
to vary in dimensions with temperatur, 
thereby imposing on the gage strains not 
caused by stresses. These temperatuy 
strains might in some cases overshadoy 
strains due to stresses. The problem of 
temperature compensation is resolve 
by the use of a dummy gage bonded tos 
block of the same material as the part 
under test and subjected to the sam 
thermal conditions, or by use of anothe 
gage attached to the test specimen ani 
connected in a manner which cause 
temperature strains to cancel each othe 
in the instrument reading obtained, 
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The latter method is accomplished hy 
placing the two gages so that under tk 
given load they are strained in opposite 
directions (e.g., top and bottom surfacg 
of a beam in bending, opposite helices d 
a shaft in torsion, at right angles to each 
other ona bar in tension). Temperatur 
compensation in the latter manner leat 
to increased sensitivity in measuremeti 
—double sensitivity in the bending ani 
torsion cases, an increase of 100y pe 
cent in the axially loaded case. 


Static Tests 


In the laboratory the students af 
enabled to verify the operation of stral 
gages of various types on simple & 
menbers wherein stresses and deflection 
could be accurately calculated from th 
applied loads. These include nar 
tension specimens subjected to desl 
weight loading, a thin-walled tube sil 
jected to bending and torsion indepen 
ently or in combination, a pivot-endé 
beam column, a double-cantilever bea 
and a beam with partially restraint 
ends. The application to more diffe 
structural problems is presented in 
measurement of strains in a_ poft 
frame, in a ring of rectangular cM 
section subjected to in-plane and out 
plane loads, a crane hook, open-sectit 
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beams of various forms, a plate subjected 
to concentrated tensile loads and thin- 
walled curved tubes subjected to bending. 

The strain gages used measure average 
strain over a finite area of specimen. 
When stress concentrations are present, 
the strain might vary so rapidly over this 
area that the gage reading might well be 
far below the peak value: This estab- 
lishes a need for a strain gage of length 
and width approaching zero. The stu- 
dent is introduced to two methods for 
approaching this condition. One is the 
use of brittle coatings sprayed over the 
test area; the other is photoelasticity. 
In the former case, various coatings 
might be used. There is available com- 
mercially Stresscoat, a lacquer devised 
expressly for such work. Students use 
Stresscoat on a thin plate under uniaxial 
tension, containing a circular hole and 
two elliptical holes with major axes at 
right angles. They follow with increas- 
ing load the progress of cracks which 
appear in the Stresscoat at the calibrated 
strain. They are able to check meas- 
ured stress concentrationsa gainst the- 
oretical. A further application is illus- 
trated in the use of Stresscoat on a 
complicated three-dimensional member 
such as a gear box casting or a pedestal. 

The important use of Stresscoat as an 
adjunct to the use of resistance wire 
gages is brought out. The use of rosettes 
involves considerable time, labor and 
expense. An appreciable saving in all 
three might be realized if principal 
stress directions were known in advance 
of cementing the gages to the specimen. 
Stresscoat provides exactly this knowl- 
edge, since the cracks appear at right 
angles to the direction of maximum 
strain. 

In a laboratory devoted to experi- 
mental stress analysis the photoelastic 
method deserves a prominent place. 
In addition to a pin-point indication of 
stress distribution at the surface, this 
method also provides for the determina- 
tion of stress throughout the interior of 
the specimen. One of the tremendous 
advantages of this method is the rapidity 








with which comparative studies of stress 
distributions might be made in two- 
dimensional models of machine parts. 
Surface stresses are quickly evaluated 
with the help of a calibration specimen 
which is preferably part of the model 
itself. With more work the stress dis- 
tributions throughout the specimen may 
be determined. Since in practice only 
the surface stresses are usually of sig- 
nificance, a designer may evaluate the 
effects of alternative designs almost as 
rapidly as the specimens could be ma- 
chined. Changes in a design may be 
reflected by corresponding changes in a 
single photoelastic specimen and the re- 
sults of these changes photographed suc- 
cessively to form a permanent record on 
which to base a final decision. Since the 
photoelastic method does indicate the 
stress at a point, it is very useful in 
determining regions of rapidly changing 
stress, ie., in evaluating stress con- 
centrations. 


Other Tests 


Stress distributions due to static loads 
touch upon only one phase of experi- 
mental stress analysis, The student 
should be introduced to the experi- 
mental analysis of problems in the fields 
of dynamics, elastic stability, thermal 
stresses and residual stresses. That 
phase of experimental stress analysis 
concerned with residual stresses—those 
due to machining, welding, quenching, 
etc.—certainly has not received in school 
laboratories attention commensurate 
with the importance of the problem. 

The cantilever beam, the beam with 
partially restrained ends and the bent 
which already have been used for static 
tests provide an excellent introduction 
to dynamic strain gage techniques. In 
each case students obtain hysteresis 
diagrams under static loading, then 
apply a periodic force and measure fre- 
quency and amplitude in a number of 
ways, one of which is by the use of a re- 
sistance wire strain gage bridge and an 
oscillograph. The area of the hysteresis 
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loop provides a measure of damping and not generally available to streg 
and its slope a measure of the stiffness analysts. 
of the system. From these data calcula- Model 
tions of frequency and amplitude may “— 
be made to compare with measured It is not always possible to apply 
values. An interesting problem is that experimental techniques directly to the 
of measuring and predicting the mode specimen of interest. The specimen 
shapes of a pinned-free beam excited by may be unavailable, it may be too costly, 
rapidly moving the pinned end through or it may not be possible to place measur. 
a small amplitude. In connection with ing devices onit. In such cases a model 
the vibration measurements students of the specimen offers considerable ad- 
are faced with the task of estimating the vantage. Photoelastic models already 
fatigue life of the test pieces. have been discussed. Other types of 
The buckling of thin cylinders, of models include wire models for struc 
plates and columns, and the snap action tures and plaster models for the study of 
of bimetal thermostats illustrate a field castings. In problems of stress and 
of problems in elastic stability. With dynamics the electrical model providesa 
regard to residual stresses the measure- convenient method for studying the 
ment technique is not as straightforward effects of variations of parameters. In 
as in the other cases. Here the strain the study of stress distributions the The 
gage or brittle coating is applied to the models are thin conducting sheets, § joint 
specimen and then the stress relieved by either electrolytic or metallic. In the § indus 
carefully drilling a hole in the specimen. study of vibration problems the models stude 
The appearance of cracks in the brittle are electrical circuits consisting of in- § than 
lacquer or an indication of strain by the ductance, capacitance, resistance and § ing f 
strain gage provides a measure of the source of electromotive force. With § engin 
original stress present in the member. several variable elements available, hook- § pring 
X-ray diffraction methods for evaluat- ups may be rapidly accomplished for § moni 
ing residual stresses are discussed. How- studying a wide variety of impact and | plicat 
ever, the apparatus is highly specialized vibration problems. youn; 
well-¢ 
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The Allegheny Section of the American The following officers were elected for most 
Society for Engineering Education met in the coming year: Chairman, D. M cializ 
the Cathedral of Learning, University of Griffith, Bucknell University; Vice-Chair- fessic 
Pittsburgh on Friday, April 22, with itself 
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Industry Develops Engineers* 


By T. B. JOCHEM 


Supervising Development Engineer, Cutler-Hammer, Inc. 
Milwaukee, Wisconsin 


Editors’ Note: The following three papers are condensations of reports 
prepared by the Milwaukee Section of the A.S.M.E. on the general 
subject of aptitude testing and training of engineers in industry. 
A considerable amount of attention has been given to aptitude 
testing of incoming college freshmen, but very little attention has 
been devoted to this subject at the exit end of the college career. 


The development of the engineer is a 
joint responsibility of the colleges and 
industry. During his college years the 
student can hope to acquire little more 
than a thorough knowledge of engineer- 
ing fundamentals. After graduation, the 
engineer is faced with the problem of 
bringing the basic knowledge into har- 
monious relationship with practical ap- 
plication. It is precisely here that the 
young engineer needs the guidance of a 
well-defined training policy in industry. 

Industry, since it draws heavily on the 
accumulated knowledge of the engineer- 
ing profession, has a definite responsibil- 
ity to promote and add to the store of 
engineering knowledge. By continued 
development of its engineering personnel, 
industry is discharging this duty in a 
most effective manner. Training in spe- 
cialized phases of the engineering pro- 
fession can best be provided in industry 
itself where this specialization is at a 
high level. In fact, this training is nec- 
essary for the most effective use of the 
student engineer’s talents. The fact that 
the engineer is devoting to industry 
unique and individual abilities, poten- 
tially unlimited in their capacity to pro- 





* Abstract of the paper presented before 
the Educational Session of the A.S.M.E. 
Convention, June 2, 1948. 
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mote advancement of a company in its 
field, justifies no small effort on the com- 
pany’s part in training the engineer for 
maximum effectiveness. 


The Survey 


In order to obtain information on the 
methods employed by industry in the 
Milwaukee area in training engineering 
personnel, a questionnaire was submitted 
to 75 companies requesting information 
on their programs in this regard. An- 
swers were received from approximately 
1% of those contacted. These answers 
were analyzed and the information 
grouped under four general headings: 
Cooperative Training, Graduate Student 
Training, In-company Activities for 
Engineering Personnel, and Out-company 
Activities. 


Cooperative Training 


Marquette University in Milwaukee 
provides a cooperative training course in 
its Engineering College involving three 
month periods of alternate work and 
study. The student enters the program 
at the completion of his sophomore year 
and continues on the plan until gradua- 
tion. Approximately 40 companies are 
cooperating with Marquette under this 
plan. 
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Graduate Student Training 


The survey revealed the following grad- 
uate training procedures: 


(1) 27% of the companies provide a 
well integrated program: involving work 


in various departments coupled with lec-' 


ture periods. 

(2) 20% provide the work program 
but omit the lecture course. 

(3) 12% depend upon a limited train- 
ing under the supervision of the engi- 
neer’s immediate superior. 

(4) 41% provide no formal training 
of any kind. 


In-company Activities for Engineering 
Personnel 


(1) All companies listed conferences 
and meetings in the home office as a 
method of personnel training. 

(2) 75% of the companies distribute 
magazines, patents and letter releases on 
new products. 

(3) 50% regard attendance at conven- 
tions and industry meetings of impor- 
tance in personnel training. 

(4) 15% provide specialized training, 
engineering, economic and social, at an 
advanced level. 


Out-company Activities 


(1) 75% of the companies encourage 
membership in local and national engi- 
neering organizations. 10% stated that 
all or part of the dues are paid by the 
company. 

(2) 35% encourage the engineers to 
prepare papers for publication and 
presentation at technical meetings. 

(3) 50% sponsor or actively encourage 
their employees to enroll in specialized 
and advanced courses in educational insti- 
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tutions. 25% pay all or part of the 
course fees. 

(4) 50% of the companies encourage 
their engineers to attend meetings and 
technical sessions of engineering groups 
and to actively participate in organiza- 
tion affairs. 


It is apparent from the survey that 
only about 50% of the companies are 
providing facilities for developing engi- 
neers beyond the college level. That 
such training is necessary seems obvious, 
A program of a more or less formal na- 
ture is possible in all companies, large 
and small. Briefly, such a program 
should include: 


(1) Orientation—acquainting the engi- 
neer with the company, products, 
ete. ; 

(2) On-the-job training for at least 
short periods in each department; 

(3) Lectures discussing the company 
products with emphasis on engi- 
neering aspects; 

(4) A testing of the student’s knowl- 
edge at regular intervals; and 

(5) Final training in the department 
to which the engineer is assigned. 


A program of this nature, including all 
the phases but modified in details to fit 
into a particular company’s organization, 
will provide effective and _ profitable 
training to. new engineering personnel. 

Advanced training procedures are open 
to considerable variation. Those listed 
above indicate the general trend in an 
area in which there is a wealth of oppor- 
tunity for development of engineers in 
the form of numerous technical organiza- 
tions and excellent educational facilities 
at the post-graduate level. 








the 

Whe 
sear 
duet 
perv 


prok 
ing | 
to b 
most 
invo 
shor 


test 

batte 
g0 g 
to b 
psye 
terne 
engit 
This 
ing ] 
ment 
engi 
term: 
terne 
prog 


Th 
fessic 





t of the 


encourage 
tings and 
ig groups 
organiza- 


rvey that 
anies are 
ying engi- 
vel. That 
s obvious. 
ormal na- 
ies, large 
program 


the engi- 
products, 


at least 
partment; 
company 
on engi- 


?s knowl 

; and 

epartment 
assigned. 


luding all 
ails to fit 
anization, 
profitable 
sonnel. 
; are opel 
ose listed 
nd in an 
of oppor- 
yineers il 
organiza- 
facilities 











Milwaukee Plan of Aptitude Testing* 


By E. C. KOERPER 


Research Coordinator, A. O. Smith Corporation, Milwaukee, Wisconsin 


What are the basic differences between 
the abilities of individual engineers? 
Wherein is the difference between a re- 
searcher, a development engineer, a pro- 
duction engineer and an engineering su- 
pervisor ? . 

Much effort has been devoted to the 
problems of guiding, selecting and train- 
ing engineers. However, something seems 
to be lacking. Generally it is felt that 
most current personnel selective methods 
involved one or more of the following 
shortcomings : 


1. The utility of proven psychological 
test batteries is limited in that the short 
batteries tended to be merely “go and no 
go gages” and the long batteries tended 
to become mere statistical summaries of 
psychometric jargon. 2. The use of pat- 
terned interviews was lacking. 3. The 
engineering jobs were poorly specified. 
This gave an inadequate basis for match- 
ing personal characteristics to job require- 
ments. 4. The growth factor of the 
engineer was disregarded. 5. The broad 
terminology of the test batteries, pat- 
terned interviews, job specifications and 
progress evaluation lacked uniformity. 


Plan Objectives 


The viewpoint and approach of the Pro- 
fessional Development Committee of the 
Engineers’ Society of Milwaukee was 
primarily professional in that the objec- 
tives were the better selection, placement 
and development of engineers and engi- 
neering administrators toward their more 





“Condensation of Paper Presented at 
AS.M.E. Education Session, Semi-Annual 
Convention, Milwaukee, June 2, 1948. 
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effective utilization and recognition. The 
academic and industrial viewpoints were 
closely integrated into it. The categories 
of “Engineers and Engineering Adminis- 
trators” are jointly treated because of 
merging interests. 

After two years work the “Milwaukee 
Plan of Personnel Development in Engi- 
neering” was defined to cover the follow- 
ing related objectives: 


1. Develop effective means for assaying 
and specifying the aptitudes, interests 
and personal qualities of individuals in 
all the variously related fields of engi- 
neering work. 

2. Develop a comprehensive job speci- 
fication system for all engineering jobs 
to be used in conjunction with selection, 
guidance and training procedures. 


Participation and Areas of Interest 


In carrying out this rather ambitious 
program, believed to be the first of its 
kind, every effort was made to be scien- 
tifically sound—yet practical and broadly 
applicable. Toward that end the view- 
points, abilities, judgment and the efforts 
of the University, Industry, the Profes- 
sional Psychologists, and the Professional 
Engineer were closely integrated. 


Program Activity 
The Plan revolves around the following: 


1. Psychological test batteries and their 
refinements. ; 

2. Patterned interview forms and tech- 
niques as an aid. 

3. Comprehensive workable job specifi- 
cation system io cover virtually all 
engineering jobs with lay descriptive 
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terms common to test batteries and 
patterned interview. 

4. Employee progress appraisal meth- 
ods. 


Basic Factors or Traits 


It was felt that if terms were kept 
sufficiently broad the basic characteristics 
of individuals and job requirements could 
be described by the following three char- 
acteristic groups of factors or traits: 


Preponderantly Technical 

1. Comprehension of engineering prin- 
ciples 

2. Level of technical knowledge 

3. Mathematical aptitude 

4. Organization of technical work 
a. For own execution 
b. For execution of others 

5. Knowledge and preparation of 
engineering plans 

6. Ability to deal with critical techni- 
cal details 

7. Scientific and research ability 

8. Clarity of expression in 
a. Speech 
b. Writing 


Preponderantly Psychological 
9. Self reliance and drive 
10. Social intelligence and tact 
11. Sales ability and interest 
12. Leadership in work direction 
13. Dependability in engineering work 
14. Professional aspiration and devel- 
opment 


Physical 
15. General physical characteristics, 
conduct and appearance 


Progress 


The following recommendations and 
references, ready for use, are obtainable 
from the Professional Development Com- 
mittee or from the ASME Headquarters 


in New York: 
Aptitude Test Batteries—A Sum- 

POORS Joie sce csanccues ess sesee. ATB-1 
Preliminary Criteria for Trait Eval- 

OROR Sl SU cam bees ve PC-1 
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Patterned Interview—Outline Form PIF-j 
Job Specification System—Prelimi- 
Mey GPUUMNG (ics als onde cecaklee ee J8-] 


Continuing the Plan 


The application of the Plan can be car. 
ried on advantageously in the three fol. 
lowing areas: 


1. Engineering schools: <A student’ 
personal qualifications are just a 
important as his academic accom- 


plishments. 
2. Industrial companies cooperating 
with all or any part of the Plan. Er 
3. Engineering societies for profes. weal 
sional development and guidance for iad 


its members. othe 


The integration of these efforts wil the ] 
help to develop the untapped potential: § Yérs! 
ties of the engineer. His place is critied § indu: 
in our modern industrial civilization Ct 
which becomes more complex hourly. If deq 
we as engineers or teachers adequately eral 
utilize and direct our abilities we can take ‘rain 
a leading place in developing the greata§ 2 0 
destiny of mankind. We must not d— emp! 
less. acad 

Most of the credit for this work gos © -0} 
to the following hard working committes but 





and their chairmen: Und 
FS engit 
Test Batteries: resp 


Dr. K. U. Smith, Department of Pg-f tirel; 
chology, University of Wisconsmf gu 
(Chairman). oped 

Dr. G. S. Speer, Director, Institute fap entir 
Psychological Testing, Illinois Insti: f catio 
tute of Technology. only 

Dr. Carl Wedell, Director, Bureau df Sear 
Industrial Psychology, University d It 


Madison. atior 

A. C. Siebers, Director, Marquette Un Pres 
versity Guidance Center. adeq 
after 

Job Specification System: In 
R. Falk, Vice-President, The Falk Cor} neer 
poration (Chairman). re-e3 

: mitt 

Patterned Interview: — Bees 
E. C. Ulbricht, Employment Manage, ac 





Cutler-Hammer, Ine. (Chairman). 
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University Industry Relations in 
Developing Engineers* 


By WALTER P. SCHMITTER 


Chief Engineer, The Falk Corporation 
Milwaukee, Wisconsin 


Engineering training which aims at a 
realistic interpretation of the technical 
and sociological needs of modern complex 
society requires thorough correlation of 
the primary teaching pursuits of the uni- 
versity with the integrational efforts of 
industry. 

Current surveys indicate the absence of 
adequate cooperative activity in the sev- 
eral fields of engineering education and 
training. On the undergraduate level, 
an occasional talk, plant tour or summer 
employment sums up industry’s part in 
academic training. The undergraduate 
co-operative aims in the right direction, 
but suffers from under-development. 
Undergraduate evening college, sub-college 
engineering training and engineering cor- 
respondence courses are left almost en- 
tirely to individual initiative. Graduate 
engineering training, whether well devel- 
oped or informal, is usually taken over 
entirely by industry. Post graduate edu- 
cation includes industrial co-operation 
only when students work on industrial re- 
search projects. 

It is industry’s place to foster co-oper- 
ation with the universities by giving ex- 
pression to their requirements and by 
adequately training the young engineer 
after he enters the industrial field. 

In order that the entire field of engi- 
neering education and training be fully 
re-explored, a broad gage national com- 
mittee, representing industry and uni- 





* Condensation of paper presented at the 
AS.M.E. Semi-Annual Meeting, June, 1948. 
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versity, should be established with ade- 
quate funds for fulltime research and 
study. The objectives must include: 


1. Training of engineers in creative 
thinking; development of enterprise 
and resourcefulness. 

2. Providing more practical develop- 
ment; more actual skills rather than 
potential ones. 

3. Reducing the overall time required 
to produce an engineer capable of 
assuming responsible charge of engi- 
neering projects. 

4. Instilling cultural values, social atti- 
tudes, and the kinds of loyalties 
essential to a healthy industrial fel- 
lowship. 


Much of the activity carried on in engi- 
neering colleges can be relegated to pre- 
paratory schools. All of the basic in- 
struction in elementary machine shop, 
pattern shop, foundry and weld shop 
could be obtained in the technical high 
school at an age where interests should 
be stimulated. Such preparation would 
permit more advanced and more practical 
instruction in the university to the de- 
gree that student engineers could par- 
ticipate in actual industrial cooperative 
endeavors. Many industrial problems 
could be delegated to the laboratories of 
technical schools and under certain con- 
ditions consulting help from the staffs 
could be utilized. 

Fundamentals, rather than specializa- 
tion and non-essentials, should be stressed 
in the University. Specialized and ap- 
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plied subjects should be condensed and 
confined to the basic courses and more 
intense study given to mechanics and 
technological methods. 

Since an engineer’s greatest value is in 
his creative talent, original thought 
should be encouraged in the university. 
The trainee should have less respect for 
prevailing concepts as to what cannot be 
done. 

Although technical knowledge is pri- 
mary, the cultural background essential 
to development of the “whole man” should 
be grounded in the scholastic environ- 
ment of the university. 

The present tendency to draw indus- 
try and university together is reflected in 
academic membership for professors in 
manufacturing associations, as well as 
several cooperative programs currently 


College Notes 


The appointment of Albert G. Hill as 
director and Jerome B. Wiesner as asso- 
ciate director of the Research Labora- 
tory of Electronics at the Massachusetts 
Institute of Technology was announced 
by Dr. James R. Killian, Jr., president of 
the Institute. Professor Hill, who has 
been associate director of the laboratory, 
succeeds Julius A. Stratton, whose ap- 
pointment as provost of the Institute was 
announced recently. Professor Wiesner 
has been assistant director. 


Pomona College of California and 
Wesleyan University in Connecticut have 
joined the Massachusetts Institute of 
Technology in a plan for combined lib- 
eral arts and technological study, Dr. 
James R. Killian, Jr., President of the 
Institute, announced. The combined plan 
of study now includes 14 liberal arts col- 
leges, all of which cooperate with the 
Institute under a plan jointly established 
in 1936. Under the arrangement, stu- 
dents of high academic standing may 
pursue a specially-planned course for 


UNIVERSITY-INDUSTRY RELATIONS 


shaping up. Milwaukee industry anj 
the University of Wisconsin are 
operating on a plan for a Master’s Dp 
gree in Engineering for industrial men; 
however, each works independently jy 
many respects. Master’s “in industry’ 
the Allis-Chalmers Plan, is a highly & 
veloped program arranged with Illinoj 





Institute of Technology. Key-man trai. 
ing, the Falk Plan, provides intensiy 
education in company operations wit 
monthly, all-day seminars under profe 
sional guidance. 

A reoriented, co-ordinated program fw 
development of engineers can be expeetel 
to provide men who will make essentii 
contributions to the technical resoure 
of society and also exhibit a civic co 
sciousness along with a quiet devotion ty 
the American pattern of life. 


three years in any of the participatiy 
liberal arts colleges and then complete th 
requirements for a science, engineerin 
or city planning degree in two years # 
the Institute. A degree in architect 
requires three years’ additional study i 
M.I.T. Both a B.S. degree from the h 
stitute and a B.A. degree from the liber 
arts college are awarded on completid 
of the program. 


Carl C. Chambers, professor of ele 
trical engineering at the University @ 
Pennsylvania, has been appointed actiaj 
dean of the University’s Moore School é 
Electrical Engineering for a one-ye 
term it was announced yesterday by Ha 
old E. Stassen, President of the Unive 
sity. Dr. Chambers will succeed Har 
Pender who has had a distinguished care 
as Dean of the Moore School since If 
and who will retire from the deanship 
July 1st, when Dr. Chambers’ appoil 
ment becomes effective. Dr. Penié 
however, will have association with ! 
University as consultant. 
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Writing Technical Reports” 


By KENNETH A, KOBE 


Professor of Chemical Engineering, University of Texas, Austin, Texas 


The “problem” of teaching a student 
to write technical reports so that indus- 
try is satisfied with the man when he 
comes to them is one which has been 
treated with varying degrees of indiffer- 
ence. Yes, its importance is recognized 
and most schools attempt to do something 
with varying degrees of success but the 
complaint of industry has not changed. 
Back in 1937 Chemical Industries ran a 
series of articles (1) on “Why Chemists 
Get Fired,” and the statements presum- 
ably apply to all technical men. A ecriti- 
cism repeated again and again by execu- 
tives of chemical companies can be 
epitomized by the statement of Robert 
E. Wilson, then president of the Pan- 
American Petroleum and_ Transport 
Company and now Chairman of the 
Board of Directors of the Standard Oil 
Company of Indiana, “In my experience 
the greatest weakness of the average 
chemical engineer today is in the lack of 
ability to assemble a good report which 
is at once well organized, clear and per- 
suasive.” 

That the complaint in 1948 is no dif- 
ferent than in 1937 is shown in an edi- 
torial (2) which summarizes the state- 
ment of a number of executives. Willard 
Dow, President of the Dow Chemical 
Company states: “The average engineer 
is most inadequately equipped to express 
himself in the English language.” 

This criticism is not directed merely at 
the four-year graduate. The American 





* Revised from a paper presented before 
the ASEE Summer School for Teachers of 
Chemical Engineering, Madison, Wis., Aug. 
30, 1948. 
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Chemical Society Committee on Profes- 
sional Training found in its survey of 
graduate training at the doctorate level 
(3) that chemical industrial research 
executives were still asking for the same 
thing: “Industrial research is badly in 
need of men who possess . . . the ability 
to express conclusions and substantiate 
them convincingly, either orally or in 
writing and in terms adapted to the back- 
ground and thinking processes of those 
addressed.” 

The situation is one that calls for con- 
sideration, discussion and positive action 
on the part of engineering faculties. 
Possibly there has been too much diseus- 
sion, which led Dean Sherwood of MIT 
to close the round table discussion on 
Chemical Engineering Education at the 
Detroit meeting (1947) of the AIChE 
with the remark: “We had better adjourn 
before someone brings up the subject of 
report writing.’ Can Mark Twain’s 
quip about the weather be transposed to 
us on report writing? Are we always 
talking about it but never doing any- 
thing? 

Special Knowledge or Literature 
Appreciation 

Two attitudes towards technical re- 
port writing appear to be prevalent. The 
first, frequently held by technical men, 
was recently presented in an article by 
Nichols (4): 

‘In order to write a good technical re- 
port, the author must thoroughly under- 
stand the subject upon which he is report- 
ing. Bad technical reports are almost 
always the result of inadequate understand- 
ing of his subject by the author.’’ 
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That this view is not shared by the pro- 
fessor was shown by letters of protest to 
the editor. 

The second attitude is that frequently 
held by members of departments of Eng- 
lish who have had but slight contact with 
technical men and their needs. They be- 
lieve that if the freshman engineer is 
presented with the fundamental prin- 
ciples of intelligent writing and careful 
reading of masterpieces of English 
literature, then he should be able to pre- 
sent his ideas clearly and logically in a 
technical report. Most technical men 
will refute this viewpoint. 


What is Being Done 


Before a solution to the problem is 
proposed, let us examine what is being 
done by the departments of English and 
of chemical engineering in the 53 schools 
aceredited by ECPD in chemical engi- 
neering. A questionnaire was sent to 
both departments in each school and the 
replies were tabulated. They show: 
Schools requiring a special course in 

poet Teg 4: bc)! ca eer ee ear 15 
Schools having available as an elective 

a course in technical writing ...... coves 


Schools at which no such course is avail- 
BO goin kG hie ae eben b's oere tA d Sea a 25 


It is seen that about one quarter of the 
schools believe that a course in technical 
composition above the freshman level is 
sufficiently important so that it is re- 
quired, another one quarter of the schools 
have such a course available as an elective, 
but one half of the schools do not con- 
sider technical writing to be of sufficient 
importance to offer such a course to tech- 
nical students. 

The departments of chemical engineer- 
ing claim that they are not derelict in 
their duty, they “make the student write 
reports.” Usually the preparation of 
chemical engineering reports is in con- 
nection with courses such as unit opera- 
tions laboratory, plant design, process 
development, special problems or thesis. 
The department gives the student some 
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instruction sheets that show the form de 
sired and prescribe certain arrangements 
and information that must be present in 
the report. The standard of excellence 
required for reports varies from school 
to school and from instructor to instru 
tor within the school. The correction of 
the report and the assistance given to th 
student to enable him to improve his 
work again vary greatly, particularly 
with the interest, ability, and time avail. 
able to the instructor who grades the re. 
port. The instructor usually gives the 
grade on the basis of the technical ma 
terial contained in the report and the 
correction of report form and compos- 
tion is incidental to the technical mate 
rial. Frequently the instructor is 1 
graduate student in chemical engineering 
whose training in English is no greater 
than that of the student whose report he 
is grading. It may be a case of the 
blind leading the blind. This practice 
does not permit the student to have the 
benefit of advice from someone skilled in 
the use of English and particularly i 
technical reports. 


What More Can Be Done 


There is no doubt that the various eng: 
neering departments have in their repork 
for laboratory work, design, special 
problems and the like, the mechanism 
by which report writing excellence el 
be ingrained into the student. Theres 
a number of ideas that must be adoptel 
by engineering departments in order ti 
achieve the desired results. 

The attitude of every engineering » 
structor must be that report writing isd 
the utmost importance. Every instruct 
must impress his students with the fad 
that reports must not only be satisfactoy 
technically but also satisfactory as al 
port. Reports not in proper form # 
unsatisfactorily written should be ® 
turned for correction before the techtl 
cal material is graded. In answers to ® 
questionnaire previously mentioned # 
instructors in English frequently mey 
tion as a hindrance to good report wit 
ing the indifferent, or worse, attitude @ 
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the engineering instructor. This atti- 
tude cannot be tolerated by a depart- 
ment or college of engineering. 

A form sheet showing how the instruc- 
tor desires the report presented should 
be given to each student. Some may 
decry this as copybook work and refuse 
to use such forms. for fear of “stifling 
the initiative of the student.” To show 
aman one way of doing a thing correctly 
does not stifle his initiative, and this pro- 
cedure is used in industry. The student 
is told that a certain report form is re- 
quired for a laboratory course and an- 
other form is required for a special 
topics course. He is shown a number of 
report forms used in industry so that he 
ean see their variation from company to 
company. He sees that no one form 
meets all requirements of industry and 
that he must be sufficiently adaptable to 
satisfy whoever may be his employer. At 
the University of Texas every instructor 
in chemical engineering operates a de- 
partment of the hypothetical Unitex 
Engineering Corporation. In Ch.E. 64, 
Unit Operations Laboratory, the instrue- 
tor tells the student that Department 64 
desires his experimental work to follow 
a certain form; in Ch.E. 378, Organic 
Technology, the student is told that De- 
partment 378 desires his economic and 
engineering surveys to follow a more 
formal form suitable for a client of a 
consulting firm. The attitude of the in- 
structor and the form sheets given the 
student (when illustrated by form sheets 
used in industrial concerns) leave no 
doubt in his mind that he must produce 
good reports. 

An assistant trained in English should 
be added to the staff of every technical 
department. This man or woman should 
possess a thorough training in English, 
preferably be majoring in this subject, 
and have a liking or sympathy for tech- 
nical composition. Most of all he should 
have the desire to see the technical stu- 
dents improve their English under his 
supervision. The engineering instructor 
is perfectly competent to correct the 
mathematics that his students use, but 





WRITING TECHNICAL REPORTS 





575 


his shortcomings in English must be real- 
ized by himself and his departmental ad- 
ministration so that proper assistants can 
be hired. + 

This plan has operated successfully in 
chemical engineering at the University of 
Texas. The department decided that it 
would provide an assistant who would 
review the unit operations laboratory 
reports for English. This consisted of 
more than reading the report and mark- 
ing misspelled words and improper punc- 
tuation. The assistant was provided 
with a number of small rubber stamps ¢ 
that provide a notation for the most com- 
mon errors found in the report. In ad- 
dition to the stamped or written notation, 
small paper slips are provided that con- 
tain a short statement of the correction 
necessary. In this way the student 
learns what is wrong and, more impor- 
tant, how it should be done correctly. 
Failure to provide this latter material 
is the common error of present correc- 
tions made by technical men. The report 
is given a rating in English by the as- 
sistant who evaluates this before the re- 
port is graded for technical content. 
The course instructor then grades the 
technical content and gives the report a 
final rating. The student may have a 
conference with the assistant if he desires 


t The survey showed that at two schools 
excellent cooperation existed between de- 
partments in engineering and English. At 
the State University of Iowa a grader is 
supplied by the Department of English for 
under-graduate laboratories in mechanical 
and electrical engineering. Each report is 
graded for English and fifteen per cent of 
the final grade is allotted to composition. 
At the University of Washington, labora- 
tory reports may be sent to the Department 
of Humanistic-Social Studies, a department 
within the College of Engineering, to be 
graded. As many as 4000 technical papers 
have been corrected during a year. The 
technical instructor may use the corrections 
as he sees fit. 


¢ This system was introduced to the 


writer by Professor A. V. Hall of the De- 
partment of Humanistic-Social Studies of 
the University of Washington, Seattle. 
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to discuss his report and secure further 
suggestions for its improvement. Student 
reaction to this system has been favorable 
because it helps them improve their tech- 
nical writing. 


What Can Industry Do? 


Industry itself is not entirely blameless 
when it criticizes an employee for an in- 
ability to write a report acceptable to the 
particular company for which he works. 
What has it done to help this man write 
better reports? If industry places the 
emphasis on report writing that it ap- 
parently does, then it too should have a 
program to train the new employees to 
write satisfactory reports. 

Industry must make its attitude known 
to the undergraduate student. The in- 
structor can repeat time after time to the 
student that industry wants clear, con- 
cise reports, but the student still regards 
the remarks as triviality. Let the per- 
sonnel representative from the large cor- 
poration make the same remarks, let him 
inquire of the student being interviewed 
as to his ability to write reports, then this 
matter assumes an importance in the 
mind of the student. If industry wants 
men who ean write good reports it must 
help convince the undergraduate student 
that he must write good reports in his 
technical courses. 

When the new employee is called upon 
to write his first report, he usually has 
for a guide a report previously written 
by some member of the organization. It 
may have in it all of the faults about 
which industry complains. Each com- 
pany should prepare a report on report 
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writing that can be given to the new en. 
ployee to show him what is wanted. 

The report on report writing should 
supplemented by several classes on wm 
port writing. The men who are demani. 
ing good reports should tell their subord. 
nates what they want and what the write 
should do to produce excellent reports 
If the executive is unwilling to take th 
time or cannot tell his men what he wants 
then his criticism of their efforts is wm 
justified. 

Summary 

Students in technical courses will pm 
duce excellent reports if (1) they ar 
shown what is expected in a report, (2} 
they are convinced that the instructor wil 
accept only a good report, (3) their » 
port is given constructive criticism 
competent individuals. Such attitude ani 
supervision have proved that enginees 
can write good reports. 

Industry itself should set up a cor 
structive program to assist the youm 
engineer in learning the forms and pew 
liarities of the company for which } 
works. 
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A New Teaching Aid in Mechanics" 


By D. T. WORRELL 


Assistant Professor of Mechanics, West Virginia University 


The SR-4 Electric Strain Gage has 
been used widely in research but this ver- 
satile tool should not be overlooked as a 
means of demonstrating the principles of 
mechanics to students. To this end, a 
small beam with SR-4 gages attached, 
together with associated equipment, is 
used in the classroom at West Virginia 
University—first-hand evidence to the stu- 
dent of stress, strain and moment distri- 
bution in a beam. 

The instructor makes this demonstra- 
tion after the students are drawing mo- 
The beam is placed on 


supports, the other equipment set up and 


the gages balanced with no load on the 
beam. The students are asked to specify 
the loading, which is made with several 
small, hooked, flat weights for uniform 
load and larger weights for concentrated 
load. The moment diagram is drawn 
or this loading. Students then operate 
he switching and read the output of the 


gages, which are closely spaced all along 


the length of the bottom of the beam. 
hen the class sees a plot of the gage 
eadings versus length along the beam 


amend its agreement with the moment dia- 


pram previously drawn, something of the 
mystery and mental reservations associ- 
hted with moment diagrams seems to dis- 
appear. 

Later the same apparatus can be used 
0 show the effect of fixed ends (and the 
lifficulty of attaining perfect fixity), of 
bverhangs, and of more than two sup- 
ports. Superposition is demonstrated by 

* Presented at Allegheny Section Meeting, 


ASEE, Morgantown, W. Va., October 16, 
948, 


rebalancing the gages after one load is in 
place, then reading the gages after a dif- 
ferent kind of load is added. Gage out- 
put will be for the additional load only. 

In the laboratory where heavier loads 
are available from testing machines, 
gages spaced along the depth of a beam 
may prove to students that stress and 
strain vary directly as the distance from 
the neutral axis. At the same time 
stresses calculated from measured strains 
by s =e are used to verify the flexure 
formula s = Mc/I within 1%. 

The beam used in the classroom demon- 
strations is of steel, 1144” wide, 34,” deep 
and 27” long. Concentrated loads of 30 
pounds or distributed loads of 3 pounds/ 
inch produce stresses of the order of 
15,000 to 20,000 psi. Type A-1 gages 
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were attached to the bottom of the beam, 
spaced 114” apart. (Future design 
should consider shorter gages on alumi- 
num.) 

The basic circuit is the Wheatstone 
Bridge of Fig. 1. A: is an active strain 
gage; P is a commercial 2 ohm poten- 


a a 














Fig. 2. 
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tiometer for coarse balance of the bridge; 
B, is a strain gage mounted on a small 
cantilever beam, the end of which is 
forcibly deflected by a screw to obtain 
fine balance of the bridge; C and D are 
inactive strain gages; G is a sensitive 
galvanometer (0.059 micro-amps/mm) 
and V is a 6 volt lead storage battery. 

For seventeen active gages on _ the 
beam, seventeen bridges are needed, 
With legs C and D common to all, A,, P, 
and B:, As, Ps and Bs, ete., are connected 
parallel to A, P; and B, as shown in Fig. 
2. The moving arms of potentiometers P 
are connected to a seventeen point se- 
lector switch. The legs B and their canti- 
levers, the potentiometers P and _ the 
selector switch are all mounted in a single 
switching and balancing unit. Standard 
octal radio tube bases and sockets are 
used to connect the cable from the gage 
on the beam to the balacing unit. The 
SR-4 Control Box galvanometer was 
used in this apparatus and contains the 
legs C and D; x, y, and z of Fig. 2 cor 
respond with the lettering A, C and B 
respectively on the terminals of the Cor 
trol Box. 

For a demonstration, all connections 
are made, the beam placed on supports, 
the selector switch set to each position 2 
turn while the coarse and fine balance ar 
used to zero the galvanometer. (Reducel 
voltage is used until a coarse balance i 
obtained on all bridges.) Then with any 
load on the beam, the selector switch s¢ 
at each position in turn, the galvanometer 
deflections read are proportional to bené 
ing moment along the beam 
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The Mechanics Laboratory* 


Should It Be a Materials Testing Laboratory or a Place for 
Demonstrating the Principles of Applied Mechanics 
and Strength of Materials? 


By FRANKLIN L. EVERETT 


Associate Professor of Engineering Mechanics, University of Michigan 


The title of this paper is so complete 
in its description of the subject, and your 
acquaintance as engineering teachers with 
the operations of the mechanics laboratory 
so general, that it hardly seems necessary 
or possible to add much new material 
here. However, it is possible that such a 
paper as this may help to give the very 
old subject of the mechanics laboratory 
a refreshed interest. 

For the purpose of this paper, it ap- 
pears best that consideration be excluded 
upon such laboratory subject matter as 
staties, dynamics, vibrations, hydraulics, 
fluid mechanics, fatigue of metals, creep 
of metals, photoelasticity and graduate or 
special research works. The scope of this 
paper will, therefore, be confined to the 
laboratory experiments and instruction 
associated with the theory course com- 
monly known as Strength of Materials. 

In order that we may be better quali- 
fied to appraise later the mechanics labora- 
tory situations which may offer the great- 
est advantages to the students in engi- 
neering, we should properly examine the 
present courses which are being given in 
testing the elastic properties and strength 
of engineering materials. As a basis for 
study, an analysis was made of the work 
which is being done in the mechanics 
laboratories of the one hundred twenty- 

* A paper presented before the Mechanics 
Division of the American Society for Engi- 
neering Education, Annual Meeting, Austin, 
Texas. June 16, 1948. 


nine engineering colleges in which there 
exist accredited courses of instruction ac- 
cording to the 1943 Report of the Engi- 
neering Council for Professional Develop- 
ment. 

The latest available catalogues of all 
129 engineering schools having accredited 
departments were studied. From the pub- 
lished description of the courses offered 
by these schools, it was found that me- 
chanics laboratory courses were offered 
in 110 or 85 per cent of these schools. It 
was decided to resort to the use of in- 
formation from the school catalogues 
rather than to obtaining data from direct 
questionnaires addressed to the instructors. 
Complete data were easily accessible 
without introducing the possibility that 
the information would be influenced be- 
cause it was known to be used in a special- 
ized camparative study. 


Extent of Mechanics Laboratory Courses 


The study revealed that the mechanics 
laboratory courses were being taught in 
the various departments as follows: 


Mechanics Laboratory 

ered in Schools 

Department No. % 
Civil Engineering 54 49 
General Engineering Ta 6 
Mechanical Engineering ‘rae 16 
Mechanics 22 20 
Other — 10 9 
110 100 
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It is seen that in about one-half of the 
schools, the Civil Engineering Depart- 
ment is responsible for the instruction of 
whatever students take the laboratory 
work in mechanics. It is probably a rea- 


sonable assumption that the teaching is- 


largely from the viewpoint of the Civil 
Engineer. 

The number of credit hours allowed 
toward graduation varies in the different 
institutions. In order to approximate a 
standardized basis for comparing the 
amount of academic credit, one hour of 
credit was assigned for each hour of 
lecture and one credit hour was assigned 
for each three clock hours of laboratory 
work. The distribution of credit allowed 
for mechanics laboratory courses is given 
as: 


Schools Offering 


Mechanics Laboratory 
Hours of Credit No. % 
1 62 56 
2 25 23 
3 . 9 8 
Questioned 14 13 
110 100 


The catalogue description is some cases 
left some doubt just what work was re- 
garded as theory and what as laboratory. 
Although in the majority of schools one 
credit hour is allowed for the mechanics 
laboratory, it is significant that many 
schools devote a substantially greater 
amount of time to this work. 


Content of Courses 


A careful reading was made of the sub- 
ject matter given in the catalogue descrip- 
tion of the mechanics laboratory. The 
following classifications of the content of 
the courses were based on designating the 
term (1) “Testing Materials” to include 
work mainly of the kind wherein destruc- 
tive tests were made of materials and 
where also standard A.S.T.M. specifica- 
tions were studied and the term (2) 
“Principles” to mean tests and demonstra- 
tions of chiefly elastic behavior of ele- 
mentary structural and mechanical mem- 


bers under various types of loading in 
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direct correspondence to the usual sub- 
ject material covered in the theory course 
in Strength of Materials. The nature of 
the laboratory work can be seen in the 
following table: 


Nature of Mechanics Schools 
Laboratory No. % 
Testing Materials 63 57 
Principles 0 0 
Testing Materials and 33 30 

Principles 

Questioned 14 13 
110 100 


It is obvious that testing materials is 
taught in most schools and it is probably 
a fair presumption that some testing ma- 
terials is a part of all mechanics labora- 
tory courses. 


Textbooks 


A further investigation of existing 
conditions relating to instruction in the 
mechanics laboratory was made by ex- 
amining the textbooks and laboratory 
manuals. Various publishers of engineer- 
ing books were asked to suggest what 
suitable books and manuals they offer.* 
Replies were received from all of the 
publishers and the summary of the study 
of available laboratory books is as fol- 
lows: 


Mechanics 
Laboratory Books 
Subject Matter No. % 
Testing Materials 4 44 
Principles 1 12 
Testing Materials and 4 44 

Principles 

9 100 


Practically all of the textbooks and 
manuals generally available for instruc 
tional purposes in the mechanics labora- 
tory deal with the testing of materials. 
It is known that, in addition to the above 
books which were covered, there do exist 
notes, pamphlets and other locally used 
laboratory literature. It appears that 
there might be room for other laboratory 
books and manuals primarily directed to- 


* See bibliography at end of paper. 
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ward encouraging laboratory exercises and 
demonstrations of the fundamental prin- 
ciples taught in the theory course of 
Strength of Materials. 


Paradox 


There is undoubtedly very sound rea- 
soning behind the teaching of testing ma- 
terials. Materials used in the construc- 
tion of structures and machines will fail 
either by excessive distortions or by actual 
fracture if they are subjected to too great 
loadings. It is the responsibility of the 
design engineer to anticipate the loads 
and other operating conditions and to 
employ materials and shapes which can 
be expected to withstand the imposed 
situations. The testing of materials to 
ultimate destruction, like the subject of 
Civil Engineering as a whole, possesses 
that pioneering attribute wherein a broad 
picture of the new unexplored situation 
must be gained with reasonable speed, ef- 
fort and economy. The general charac- 
teristics of materials under various types 
of tension, compression, bending and twist 
can be determined in the testing materials 
laboratory. 

Like the professional fields which deal 
in detail analysis such as mechanical, 
aeronautical, mechanics, it appears that 
much is to be learned of the fundamental 
behavior of structures and machine parts 
which are stressed elastically in practice. 
Furthermore, the mechanics laboratory 
has become associated with the theory 
course in Strength of Materials. Perhaps 
there is a chance for some confusion in 
our thinking because in the theory course 
of Strength of Materials practically all of 
the subject matter deals with the elasticity 
of materials and a negligible amount of 
time is spent on the strength properties of 
materials. In the mechanics laboratory 
course, however, it is the common practice 
to devote the prime effort to tests beyond 
the limit of elasticity. Former Dean 
M. E. Cooley of the University of Michi- 
gan in emphatically describing the early 
days of the mechanics laboratory said, 
“They broke just about everything they 
could find.” 
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Content of Modern Laboratory Courses 


The mechanics laboratory which would 
be devoted to teaching students the prin- 
ciples commonly formulated in the theory 
course in Strength of Materials should 
properly include various basic test exer- 
cises, demonstrations and models which 
can be loaded in the elastic range. The 
student should be able to see easily for 
himself the type of elastic distortions that 
result from the loads he himself applies, 
what distortions occur, and he should 
determine with simplest means the stresses 
which are induced as a result of the load- 
ings. The idea of permitting the student 
to work as an individual is important. 
His acquaintance with the test model 
should be intimate and should not be as a 
member of a larger group to which the 
demonstration is made by a teacher. The 
testing apparatus consisting of the ma- 
chinery and auxiliary apparatus should be 
made an insignificant part of the exercise. 
As far as possible, loadings should be 
made by means of dead weights and defor- 
mations should be read on scales and pro- 
tractors. 


Examples of Exercises 


A few examples will be given of test 
exercises which may be presented to the 
student in the mechanics laboratory de- 
voted to a study of the principles of 
strength of materials. : 

The simple tension of a rod is illus- 
trated in Fig. 1. The student can take 
the measurements of the wire. Hither 
the deflection, 8, of the weight can be 
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Fie. 1. Wire in tension. 
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calculated by assuming a value for the 
modulus of elasticity, HZ, or the value E 
can be determined by measuring § for test 
values of the load. The angle a of in- 
clination of the wires with the horizontal 
can be varied. It should be noted that 
the relation between the various factors 
is given by: 


ree: ae 
~ 2AE sin? a’ 


in which W is the load and A and 1 the 
area and length of each wire respectively. 

A thin cylindrical drum with hemi- 
spherical ends serves to demonstrate 
strains which are influenced by the Pois- 
son’s ratio, p, effect. The strains, which 
may be observed by means of electrical 
strain gages, for instance, as shown in 
Fig. 2, are found to be: 


6 














pr 2 , 
é: = —— (1 — p) on the hemispherical 
20 ends, 
pr ; . 
= oF (2 — p) circumferentidlly on the 
. cylindrical wall, 
pr nea 
= oF (1 — 2u) longitudinally on the 
2t cylindrical wall, 
100 bs 
/ 
en ney 
ELECTRIC STRAIN GAGES 
Fia. 2. Thin drum with internal pressure. 


where p is the internal pressure, r the 
average radius and ¢ the wall thickness. 
It should be noted that the stresses are 
not simply found by multiplying these 
strains by the modulus of elasticity E. 
The stresses are: 


Ss 
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Fig. 3. Horizontal shear in a beam. 


Horizontal shear in a beam is demon- 
strated by the use of such a model as 
shown in Fig. 3. If the well-fitting wedges 
or pegs are removed the maximum de- 
flection of the beam is four times the de- 
flection when the wedges are in place, 
The student will readily observe that the 
wedges play an important part in pre- 
venting sliding. 

A cantilever beam kit of pieces of vari- 
ous cross-sections, Fig. 4, will furnish a 
considerable help in the study of deflee- 
tions. It should be made possible to ro- 
tate the fixed end of each beam so as to 
permit various orientations of the load 
through the centroid of the cross-sections. 
Deflections are of particular interest in 
the case of the square cross-section where 
they are independent of the orientation of 
the load and the channel where skew- 
bending develops when a load is applied 
at the centroid and in a direction initially 
parallel to the face of the web. ~ 

In Fig. 5 are shown three cantilever 
beams which illustrate the characteristics 
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Fie. 4. Beams of different cross sections. 
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Fig. 5. Beams of variable cross section. 


of beams of so-called “constant strength.” 
Several interesting characteristics of these 
beams may be summarized in the follow- 
ing table in which ratios are expressed. 











Type Mange” | Detection | Weight 
Prismatical 1 1 1 
Wedge (top view) 2 1.5 0.5. 
Parabolic (side 4 2 0.67 

view) 














A beam composed of two materials, 
Fig. 6, permits the study of both deflec- 
tion and stresses. One method of ap- 
proach is to replace the brass by an 
“equivalent”? amount of steel thus making 
an inverted T-beam. Compared with a 
single piece steel beam of the same dimen- 
sions as the composite beam, the ratio of 
the maximum deflection is about 1.65 and 


the ratio of the maximum stresses is about 
2.00. 
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Reo 


Sovoei 





Fig. 6. Beam of two materials. 
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A simple illustration of combined bend- 
ing and torsion loading is afforded in the 
case shown in Fig. 7. Both vertical de- 
flection and angular rotation can be cal- 
culated analytically and measured experi- 
mentally. 














ES 


Fig. 7. Combined bending and twist of a 
shaft. 


Mechanical springs of various types 
are shown in Fig. 8. Separately shown 
are cases of a system of two helical springs 
which constitute a statically indeterminate 
problem, a spiral spring, a power spring 
in which the material is subject to bend- 
ing and a Belleville or dise spring. The 
latter spring illustrates a case of non- 
linear load deflection relationship and 
various interesting characteristics includ- 
ing snap action can be shown when the 
height or “dish” is made sufficiently great. 

The above several examples serve to in- 
dicate the type of problems which may be 
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as 


Fig. 8. Various mechanical springs. 
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profitably treated in a mechanics labora- 
tory course in the principles of elastic 
properties of materials. It seems advis- 
able to provide the student primarily an 
opportunity to demonstrate for himself 
what configuration an elementary engi- 
neering member will assume and how it 
will be stressed under actual loading con- 
ditions. The student should also be able 
to establish a confidence in the formulas 
he derives in the theory course in Strength 
of Materials by verifying his calculations 
by basic experiments. 


Student Opinion of Mechanics Laboratory 


At the close of a semester, two groups 
of students in theory classes in Strength 
of Materials were asked the question: 
“For your best interest as an engineer, 
do you believe you should have, in connec- 
tion with your theory course in Strength 
‘ of Materials, a mechanics laboratory 
course in (1) Testing Materials, (2) Prin- 
ciples which parallel the problems in 
Strength of Materials, or (3) both Test- 
ing Materials and Principles?” Their 
replies were made on paper unsigned. 


Students 
Subject Matter Chosen No. % 
Testing Materials 3 9 
Principles 22 65 
Testing Materials and 9 26 
Principles 
34 100 


A preponderant number of the students 
were strongly in favor of a laboratory 
course in the elementary principles of 
mechanics. They were decidedly inter- 
ested in the idea of observing the prin- 
ciples of mechanics by use of such exer- 
cises as mentioned above, as shown by 
the remarks which they volunteered with 
their indicated choices. 


Course Material 


As a result of the most recent direct 
studies which have been made on this sub- 
ject of what course material should be 
offered in the mechanics laboratory, it ap- 
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pears that the engineering student shoul 
be offered both testing materials and 
principles of Strength of Materiak 
This may be accomplished best by seps. 
rating the two laboratory phases or else ij 
is felt the principles feature will be give, 
too little attention from the teaching 
standpoint. Without necessitating the in. 
troduction of more credit hours than js 
currently provided in most curricula, it js 
believed that the instructor in the theory 
course in Strength of Materials: couli 
profitably meet his regular students one 





civi 
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each week in a newly equipped room for 
the purpose of examining models ani 
working problems in the principles of 
elastic loading of simple mechanics men- 
bers. The regular testing materials cours 
could be continued without alteration. h 


such instances where it is found impra-§ 


tical to provide both a session in the prin 
ciples and one separately in testing ms 
terials, it is recommended that the student 
be given a laboratory course in principle 
illustrating problems of the type covered 
in the theory course in Strength of Me 
terials. 


Demand for Graduates 


A final concluding remark of mud 
broader scope, moreover, is based oni 
current demand for engineering graduate 
firmly trained in basic studies of m 
chanies, physics and mathematics, and # 
interest shown by some important numbe 
of high caliber engineering students i 
fitting themselves for research, develop 
ment, design and teaching in the field @ 
mechanics. It is believed that engineer 
ing colleges should give consideration ti 
this present problem with a view to & 
tablishing an undergraduate curriculum i 
each school which can justify the trainin 
of interested competent students boll 
from the standpoint of job placement at! 
adequate instruction. A bachelors deg 
such as Bachelor of Science in Mechanis 
would presumably include the course wot 
now regularly offered all students duritj 
the first two years, including introductoy 
courses in the various professional dep 
ments such as mechanical, electrical a 
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civil engineering. A student enrolled in 
mechanics, however, would be expected to 
take additional work in mathematics, 
physics and such courses in mechanics as 
advanced strength of materials, advanced 
dynamics and vibration problems, ad- 
yanced fluid mechanics and such other 
courses in this field of mechanics which 
are generally open to graduate students 
enrolled in other professional depart- 
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ments. It is believed that there exist at 
the present time various engineering col- 
leges throughout the country which can 


‘formulate out of currently offered courses 


an undergraduate curriculum leading to 
a bachelors degree in mechanics. 

Acknowledgment is gratefully made of 
the help of Mr. Robert E. Vehn in work- 
ing up various data and for preparing 
the drawings. 


College Notes 


Herbert A. Simon, former Chief of the 
Management Engineering Branch of 
E.C.A., will join the Carnegie Institute 
of Technology faculty next fall as Head 
of the Department of Industrial Admin- 
istration, President Robert E. Doherty 
announced. 


Paul E. Hemke has been appointed 
dean of faculty at Rensselaer Polytechnic 
Institute, succeeding Matthew A. Hunter, 
who has reached the retirement age. Dr. 
Hemke, head of the Department of Aero- 
nautical Engineering since 1936, was se- 
lected by the U. S. Army at the concelu- 
sion of World War II to head a scientific 
mission to England and Europe for the 
study of captured German documents and 
equipment in the field of aeronautics. 


Dr. Hunter, retiring faculty dean, has 
served in that office since 1944, was for- 
merly head of the departments of metal- 
lurgical engineering, electrical engineer- 
ing and physics, and is well known for 
his research and consulting work in 
metallurgy. President L. W. Houston 
announced that the trustees had also ap- 
proved two other major appointments. 
Ray Palmer Baker, dean of students, be- 
comes a vice president of the Institute. 
He will continue as dean of students, the 
office to which he was appointed in 1944 
after having served as director of Rens- 
selaer’s social studies program. John B. 
Cloke becomes head of the Department 
of Chemistry. He joined the faculty at 
R.P.I. in 1917 and is now a professor of 
organic chemistry. 











By E. F. BRUHN 


Head, School of Aeronautics, Purdue University 


Introduction. The members of this 
audience being aeronautical people, are 
no doubt well satisfied with the general 
usefulness of the training as provided in 
the normal aeronautical engineering cur- 
riculum. However, there are many teach- 
ers and persons in fields of engineering 
other than aeronautical, who are some- 
what skeptical about the general useful- 
ness of the aeronautical engineering 
curriculum. This skepticism is indicated 
by the following general statements which 
the writer frequently hears, namely (1) 
“The aeronautical engineering curriculum 
is a highly specialized curriculum.” (2) 
“The aeronautical engineering graduate 
is not prepared to work in fields of engi- 
neering other than the aviation indus- 
try.” (3) “We have no jobs suitable for 
aeronautical engineers in our company.” 

The writer does not question the sin- 
cerity of the persons expressing these 
opinions; however, he feels they are in- 
correct because the true facts are not 
known or realized by the individuals mak- 
ing these statements. Thus the purpose 
of this brief paper is to bring out certain 
general facts which should tend to elimi- 
nate such opinions as quoted above. 

One might say, “Why be concerned 
with such statements as listed above?” 
The writer is concerned because such 
opinions by persons in non-aeronautical 
industries can cause unnecessary hard- 
ships or difficulties to aeronautical stu- 


* Presented at a Conference of the Aero- 
nautical Engineering Division at the Annual 
Meeting, Austin, Texas, June 15, 1948. 


dents on graduation or in later yes 
For example, circumstances often ariy 
such as domestic problems, health, ¢ 
which dictate or require a person to li 
in a region where there are no aeronaut 
eal industries, and since the airpla 
manufacturing industry is concentrate 
in several sections of the United Stata 
circumstances 
Furthermore, such statements as list 
above tend to discourage young men fre 
studying aeronautical engineering « 
though their interests lie in the ae 


these 


nautical field. 


Since the writer is a graduate from 
civil engineering curriculum and spent 
number of years in practical civil stm 


befor 


General Usefulness of the Aeronautical 
Engineering Curriculum* 


ean often 


tural and mechanical design, 


entering the airplane industry, he cam 
be accused of not being familiar with a 
ricula other than aeronautical engine 
ing, or with practical industrial expe 


ence in other engineering fields. 


THe AIRPLANE Is A HicHty TECHN 


AND ScIENTIFIC MACHINE 


In 1903, the Wright Brothers prov 
that man could design and build a heavy 
than air machine that could take off fi 
the earth’s surface, be controlled in! 
air and returned safely to the g 
Once it was established that a madi 


called the airplane could fly, the 


step which naturally follows is toé 
velop that machine so it will do usd 
work in the form of satisfying cert 


specifications. 


cations for the first experimental airpl 
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to be contracted for by the Army specified 
that the airplane must carry one person 
a distance of 70 miles at a horizontal 
speed of not less than 40 miles per hour. 
Since the airplane is an airborne vehicle, 
it is evident that to design such a machine 
to satisfy such a specification, some 
knowledge of the principles of airflow 
past moving bodies in the atmosphere 
would be necessary. The demand for 
engineers with this knowledge led to the 
development of college courses both theo- 
retical and experimental which dealt with 
the subject of air forces on the airplane, 
or units of the airplane, and thus the 
field of aerodynamics was born. The 
first students graduating from these new 
courses were no doubt referred to as 
aeronautical engineers since they pos- 
sessed a certain knowledge in this new 
engineering science called aerodynamics. 

For many years the airplane was a 
rather simple machine from a structural 
and power plant standpoint but as the 
demands for the airplane increased, par- 
ticularly the demands of war, the air- 
plane of today has developed into a 
highly scientifie machine, and as a result, 
a rather extended series of academic 
courses have been developed dealing with 
the knowledge which is basic for the de- 
velopment and design of the airplane. 
Thus it is true that the aeronautical engi- 
neering curriculum as now provided by 
most leading universities is primarily 
concerned with providing a complete 
fundamental and applied training toward 
the development, design, production, and 


| operation of the machine called the air- 


plane; however, a study of the modern 
nilitary or commercial airplane of today 
indieates the following facts: 


(1) The airplane is a machine which 
requires a thorough understanding of the 
basie principles of fluid mechanics, ther- 
modynamics, and aerodynamics, since 
the application of these principles is nec- 
essary in determining the proper external 
configurations of the airplane to satisfy a 
given performance specification. 
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(2) The airplane is a machine in 
which many of the best structural ma- 
terials are used, as for example, alloy 
steels, aluminum alloys, and magnesium 
alloys. Practically every type of produc- 
tion machine tool is used in producing 
the airplane and the accuracy of fabrica- 
tion and assembly methods is highly de- 
veloped in this field since safety and long 
life of the airplane parts are paramount 
requirements. 

(3) It is a machine that has a power 
plant which demands the highest degree 
of understanding of engineering funda- 
mentals and the properties of materials 
to insure the successful development, de- 
sign, and installation of the power plant. 

(4) The airplane is a machine that 
possesses a number of different types of 
engineering installations, all of which 
require a thorough understanding of the 
engineering fundamentals and their ap- 
plication to insure their proper and re- 
liable operation in the airplane. To 
mention a few installations, we have 
various mechanical, hydraulic, and elee- 
trical control systems; heating, ventilat- 
ing, and pressurizing systems; fuel and 
oil systems, and all kinds of interior 
fixed equipment, all of which must be 
designed. 


THE GENERAL Make-Up or THE AERO- 
NAUTICAL ENGINEERING CURRICULUM 


The first five semesters of the regular 
eight semester curriculum in aeronautical 
engineering are very little different from 
the usual curriculum in mechanical or 
civil engineering. This is the period in 
the curriculum where basic education in 
the engineering sciences is given together 
with the necessary mathematical knowl- 
edge. Thus the aeronautical curriculum 
requires chemistry, physics, statics, dy- 
namics, strength of materials, fluid me- 
chanies, thermodynamics, and basic ele- 
ments of electricity. In mathematics, 
the aeronautical engineering curriculum 
usually requires one or two courses be- 
yond the sophomore calculus and thus, 
generally speaking, the aeronautical cur- 
riculum requires more mathematics. Cer- 
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tainly this additional requirement in 
mathematics can be no criticism of the 
aeronautical engineer, since more train- 
ing in mathematics should mean more and 
better tools to better understand and ap- 
ply the fundamentals of engineering. . 

It is customary for other engineering 
curricula to require certain shop and 
drawing courses during the first five 
semesters. The aeronautical curriculum 
likewise requires such courses. It is 
true that in shop courses such as weld- 
ing, machine shop, sheet metal shop, etc., 
certain emphasis is placed on airplane 
materials and airplane fabrication re- 
quirements, and likewise in any engine 
shop course the emphasis is placed on the 
study of the airplane power plant, but 
since the airplane is a highly technical 
machine, any study of the various units 
that go to make up the airplane, the ma- 
terials they are made of, and the meth- 
ods of fabrication and assembly, certainly 
do not tend to lower a student’s basic 
training in this general field of instruc- 
tion. 

The last three terms of the aeronautical 
engineering curriculum are chiefly con- 
cerned with directing and expanding the 
principles and fundamentals of engineer- 
ing science toward the problems involved 
in the development and design of the air- 
plane. This phase of instruction can be 
divided roughly into three distinct series 
of courses, one in the field called aero- 
dynamics, one‘in the field of structures, 
and one in the field of propulsion or 
power units. 

Aerodynamics is a subject which is 
concerned with determining the perform- 
ance, stability, and control of the air- 
‘plane. To determine these factors a 
complete understanding of the magnitude 
and distribution of the air forces on the 
airplane is necessary, thus the aeronauti- 
cal engineer must have a very good 
understanding of the fundamentals as 
studied in dynamics, fluid mechanics, and 
thermodynamics if he is to obtain a 
thorough understanding of the subject of 
aerodynamics. Because the airplane is 
an airborne vehicle, safety of operation 
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must be insured, hence the loads on the 
airplane are possibly more scientifically 
calculated than for most machines or 
structures in other fields of engineering, 

Since the airplane is an _ airborne 
machine requiring a relatively high speei 
to maintain it in the airborne condition, 
there are two major structural design 
requirements which must be satisfied: (1) 
Safety, which means that all structurl 
units must be strong enough to carry the 
loads and to operate satisfactorily sing 
failure in strength or in operation would, 
in many cases, cause loss of the airplan 
together with human lives. (2) Mini 
mum structural weight, because ever 
pound of airplane structural weight 
which is not absolutely needed decreasg 
the pay load at least that much. To ob 
tain a load earrying efficiency to mak 
air transportation possible from an ec 
nomic standpoint, the large factors d 
safety (sometimes referred to as factor 
of ignorance) that are used in mam 
other fields of structural design such « 
buildings, machine tools, ete. are no 
permissible in airplane design since sud 
large factors would render the airplan 
inefficient as a load carrying vehicle 
Thus safety with light weight and reli 
bility of operation demands _ structum 
designers with a thorough knowledge @ 
the physical properties of materials 
their use, not only in the so-called elasi 
theory of structures which forms f 
basis of structural design in most othe 
fields of structures, but also in the theo 
of plasticity, since design of airplan 
is made on both a yield and an ultim 
strength basis. 

The aeronautical engineering cu 
lum includes a series of courses deali 
with materials and the theory of st 
tural analysis. These fundamentals 4 
then applied in the structural anal 
and design of the airplane. The sti 
ture of the modern airplane presé 
many types of structural units, thus! 
student obtains a broad training in bi 
or elementary design such as tens 
members, columns, various types 
beams and beam columns; all kinds 
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fittings and connections involving bolts, 
rivets, welding, spot welding, gluing, ete. 
Due to the requirements of light weight, 
low overall aerodynamic drag of the air- 
plane, and also due to the fact that the 
wing and body are subjected to bending 
and torsional loads simultaneously, a new 
type of stressed skin-cellular structure 
has been developed for airplanes. This 
new type of structure is being gradually 
considered and used in other fields of 
structure such as the railway car and the 
automobile body. Thus relative to struc- 
tural training and education, the writer 
feels that the aeronautical engineering 
graduate is as well prepared, if not bet- 
ter prepared, than the graduates from 
other curricula emphasizing structures 
such as civil and mechanical engineering. 

Obviously the airplane cannot be tested 
in the air to determine major structural 
weaknesses or the faulty operation of 
major installations, since such weaknesses 
or faulty operation might cause the loss 
of the airplane. Therefore, the aero- 
nautical engineer, regardless of the ex- 
tent and thoroughness of his theoretical 
investigations, must carry out a great 
deal of laboratory testing to verify his 
theoretical results in order to insure the 
safety of the airplane on its initial test 
flights. The aeronautical curriculum 
therefore provides laboratory courses in- 
volving the static and dynamic strength 
testing of the airplane and its component 
parts, vibration tests and many other 
tests too numerous. to mention. 

Likewise to insure the results of the 
theoretical aerodynamic calculations, the 
aeronautical engineer must carry on a 
great deal of laboratory testing in the 
field of fluid dynamics and aerodynam- 
ies, particularly in the form of wind 
tunnel teaching. All of these aeronauti- 
cal laboratories involve the use of the 
latest type of measurement instrumenta- 
tion both mechanical and electronic, and 
no aeronautical graduate can be logically 
criticized for possessing this experience 
in using the highest type measurement 
instrumentation. 

During the senior year of most engi- 


neering curricula, an attempt is made to 
introduce the student to the field of 
product design. Thus the mechanical 
engineering curriculum provides a course 
or two in machine design, the civil cur- 
riculum a course in building design, or 
bridge design. Likewise, the aeronauti- 
eal curriculum usually provides one or 
two design courses, one usually dealing 
with the aerodynamic layout of the air- 
plane to satisfy a given performance 
specification plus a study to determine 
the general structural layout or design 
for the same airplane. The second 
course in design usually concerns itself 
with the engineering study or layout of 
one or more of the airplane installations 
such as the surface control system, the 
hydraulic system, the air conditioning 
system, ete. 

The airplane has certain rather diffi- 
cult design requirements which are not 
present to such a great extent in other 
fields of design. These are: (1) light 
weight for every unit in the airplane; 
(2) compactness in design, because the 
over-all dimensions of the airplane must 
be as small as possible, which in turn 
means that all installations must occupy 
limited spaces. This fact requires a 
great deal of accurate layout and con- 
stant consideration of the design require- 
ments of all installations since the 
final over-all arrangement of the various 
installations involves many compromises; 
(3) safety which means that every unit 
of the many installations must operate 
successfully on the initial trial flight of 
the airplane, and (4) economy of fabri- 
catior and assembly, a requirement which 
is present in product design in all fields 
of engineering. 

The aeronautical engineering student in 
his design courses faces requirements 
which work against rule of thumb meth- 
ods or empirical methods of design. One 
installation cannot be designed properly 
without considering the problems involved 
in the layout of other installations, thus 
the aeronautical student obtains a broad 
introduction to the field of product de- 
sign. In the writer’s opinion, the design 
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work in the aeronautical curriculum is no 
more specialized than other engineering 
curricula that direct the efforts toward 
the design of machines other than the 
airplane. 

The aeronautical engineering curricu- 
lum provides a series of courses both 
theoretical and laboratory which are con- 
cerned with the power plant of the air- 
plane. The aerodynamic design of the 
airplane cannot be made without a 
thorough fundamental understanding of 
the performance characteristics of the 
various types of power plants used in 
airplanes. The installation of the power 
plant to make it work successfully, on or 
in the airplane, is a job which is done 
in the engineering department of an 
airplane company. It is a job that re- 
quires a thorough understanding of the 
principles of thermodynamics, fluid me- 
chanics, heat transfer, and _ internal 
aerodynamics. The aeronautical engi- 


neering curriculum concerns itself with 
these installation problems, particularly 
the principles involved. 


It is true that the laboratory work in 
the power plant field is confined chiefly 
to the aircraft power plant field; how- 
ever, it should be realized that the air- 
craft reciprocating gas engine and more 
recently, the gas turbine, represent power 
machines which comparatively speaking 
are highly technical and require the use 
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of the finest instrumentation in thei 
engineering testing. It would appex 
reasonable to assume that aeronautic| 
engineering students trained on sud 
power plant equipment or maching 
should be able to easily adapt themselyg 
to the testing and installation of powe 
plants in other fields of engineering whi¢ 
in general are somewhat less technied 
or scientific. 





In conclusion, summarizing the genen| 
purpose of this paper, the writer si 
cerely believes that upon persons in th 
aeronautical teaching field, falls most of 
the responsibility of seeing that perso 
in non-aeronautical industries, with opir- 
ions as listed at the beginning of thi 
paper, are acquainted with the true fad 
regarding an aeronautical education 
The writer on several occasions has co 
tacted representatives of large no 
aeronautical companies who were inte 
viewing students on the campus regari 
ing jobs and questioned them as to 
reason they did not interview aeronautie 
students. Their answers showed amaziig 
ignorance regarding the training of 
aeronautical engineer. They were m 
interested in the facts and expressed 
intention of acquainting their superior 
with the true facts. The writer sugge 
that we in the aeronautical teaching pi 
fession, expand these contacts with pe 
ple in the non-aeronautical industries 
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One of the greatest problems facing 
almost all Engineering Colleges today is 
srsons in tygtie proper selection of applicants for ad- 
falls most mmission. Entrance requirements based 
that person! performance in high school, plus 
s, with opi compulsory or voluntary testing pro- 
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ning of thygerams, may be the answer if they can be 
the true facymcombined with competent counseling at 
1 educatiogthe high school level. Can competent 
ions has eopmeounseling be provided when we have 
large nopgsome thirty-five thousand high schools 
) were intermscattered over three million square miles? 
mpus regan believe it can be very closely approached 
em as to tif we, of all people, apply machine age 
vy aeronautialechniques. I would like to suggest that 
owed amazimiell of the engineering schools in the 
aining of a@United States cooperate through an ap- 
y Were Mo™pointed committee to foster the produc- 
expressed tion of a documentary motion picture 
1eir superioMMirected to high school students and cov- 
riter suggeiipring, among many other items, the fol- 
teaching plowing: 
iets with pei 
| industries. @. What do engineers do? 


This is one of the first questions 
many students ask an advisor. 

The film should not emphasize the 
romantic aspects of completed engi- 
neering achievements, but should 
deal with the specific day-to-day 
tasks performed by engineers. 


| What type or types of individuals are 
most likely to succeed in the engineer- 
ing profession? 
How can I tell whether or not I have 
the necessary aptitudes and qualifica- 
tions? 


* Paper presented before the Southeast- 
n Section of the A.S.E.E., Gainesville, 
Horida, March 4, 1948. 


Selection of Applicants for Admission 
to Engineering Schools” 


By WILEY THOMAS, JR. 
Assistant Co-ordinator, College of Engineering, University of Tennessee 


An explanation of the standard test- 
ing programs should be given ex- 
plaining the desirability of partici- 
pation in testing programs and 
pointing out the significance which 
should be given to the results. 


4. What is the difference between a Voca- 
tional School, a Technical Institute and 
an Engineering School or College? 
How can I best determine which I 
should attend? 

5. Would it help me to talk to practicing 
engineers in this location? If so, how 
should I approach them? In what spe- 
cific way could they assist me? 

6. How much does an engineering educa- 
tion cost? 

7. What courses of study should I take in 
high school? Are any of the subjects 
more important than others? 

8. When should I make application for 
admission ? 


These questions are only a few of those 
which should be answered. I, of course, 
do not mean by listing questions that the 
film would be broken up into questions 
and answers, but rather that this infor- 
mation would be woven into an attractive 
pattern that would interest students, 
teachers, parents, and even the general 
public. Only that information which is 
common to all engineering schools would 
be included in the film. Specific infor- 
mation relating to individual institutions 
would be included in supplementary 
written material. 

How would such a film be used? . 

To take a quick example: In the State 
of Tennessee the film would be routed 
each year through all high schools in the 
state along with specific instructions for 
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presentation and supplementary written 
_ Inaterial covering the location of testing 
centers, entrance requirements for all 
Engineering Schools in the State, ete. 
The administration of the program could 
be handled by the College of Engineering 
of the State university. : 

How much would a film of this type 
cost and who would pay for it? 

Since I do not have in mind the cus- 
tomarily simple type of vocational guid- 
ance films which generally run $10,000 or 
less, I would roughly estimate the cost at 
$80,000 to $200,000. A lot of money, 
yes! But with only 100 of the 135 ac- 
credited engineering colleges in this coun- 
try participating to the extent of $2000 
each, it certainly is not impossible. I am 
afraid that every Engineering School in 
this country spends considerably more 
each year on unqualified students who 
drift into our schools because of little or 
no guidance. This is not the only way 
a film of this type could be financed; it 
appears to me, however, to be the most 
desirable. 

Could the same result be obtained in 
other ways? 

The technical societies along with the 
local high school guidance officers have 
done an outstanding job in some of the 
larger cities, but what about the hundreds 
of students in each state who come from 
the smaller communities? We have 
toyed with the idea of taking our story 
to the State teachers’ meetings, feeling 
that by training the high school prin- 
cipals, mathematics and science teachers 
and guidance officers, we might promote 
more effective guidance. These are only 
a few of the possible alternatives and 
should be utilized and encouraged to the 
fullest extent, whether or not films are 
made available. 

In closing, I thought you would be in- 
terested in knowing what we have in mind 
with regard to selection at the University 
of Tennessee. This is our very tentative 
plan: 


1. Study the effectiveness of present 
entrance requirements; eliminate those 
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2. Promote the use of the Pre-Engineer. 


3. Urge more and better guidance in the 


4. Have the records sent to our admis 


5. Improve the quality of guidance withi 





found to be unnecessary; and see that 
those which remain are enforced. 


ing Inventory. Make it generally avail. 
able throughout the State. Four test. W 
ing centers are now open. 


high schools. The film I mentioned 
is only one of the many possibilities 
for doing this. 


sions officer long before the student 
leaves home for freshman week. Exp 1! 
amine the records and admit the gool§ 4°5 
prospects. For those who are doubt § Port 
ful, require them to show aptitude forg 492 
engineering by taking at least ong ‘he! 
quarter of remedial subject matte,™§ "l@ 
including a specially designed cours Port 
in elementary mathematics and po Th 
sibly similar courses in physics ani 0st 
chemistry. Let the doubtful student “ithe: 
show aptitude in these subjects befor (1 
he is allowed to enter as an engineer 

ing freshman. This will delay tk 

doubtful student one quarter, but i (2) 
may result in a real gain. 










the Engineering College. The job i 
too important to be handled as a ror 
tine matter. 

6. Because applicants may at some tim 
in the future greatly exceed our aever, : 
pacity, we propose to determine nowpthat y 
the true effectiveness of the testingisition 
procedures so that, if it becomes negpordina 
essary, a system of admission throu Bef 
selective testing can be sold to treport 
Board of Trustees and citizens of tiquestic 
State. ions | 
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By such a plan, no one would be det 
entrance into the State school. 

This is our tentative plan. It is bi 
upon the conviction that only through 
combination of testing and effect 
counseling, both in high school 
throughout the college program, plus! 
effective use of constructive propagall 
can we approach our responsibilities 
the students, the citizens of our %t 
and to the industries of our communily. 
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somewhat evasive and incomplete. 































What is the Optimum Load for a Coordinator?* 


By ‘H. R. BINTZER 


Drexel Institute of Technology 


This attempt to find an answer to the 
question that serves as a title to this re- 
port has left your reporter with a convic- 
tion that he feels compelled to state with 
the full knowledge that in doing so, he is 
violating the basic tenets of objective re- 
porting. 

The conviction is this—apparently 
most of us coordinators are guilty of 
either : 


(1) relatively inadequate record keep- 
ing of our activities as coordina- 
tor; or 

(2) a socially laudable but unbusiness- 
like inclination to be unduly mod- 
est about our activities. 


In any event, the responses to our 
questionnaire were in too many instances 
How- 
ever, analyzed in their composite, we feel 
that we are now in a relatively good po- 
sition to draw a word picture of a co- 


ordinator and his duties. 


Before going into the specifies of this 
report, we should like to state that our 
questionnaire assumed certain basic func- 
ions of any and all coordinators; the 
questions contained therein are ad- 
mittedly “leading” ones, but they were 
onstructed so, deliberately, in order to 
prevent the development of a pet or 
mique theme by any one college in its 
eply. As much as possible, your re- 
porter attempted to phrase his question 
n such a way that the replies thereto 
ould be reduced to a number—or at most 
















ponsibilities 
of our St 


r communily. 











*Presented before the Division of Co- 
bperative Engineering Education at the An- 
hual Meeting, Austin, Texas, June 14, 1948, 
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to a very short sentence of explanation. 

The mailing list of the Cooperative 
Engineering Educational Division of the 
ASEE was used in contacting the 33 col- 
leges to whom our questionnaire was sent. 
Only four colleges failed to reply to our 
letter; of the 29 who did reply, 12 had 
no contribution to make, leaving 17 col- 
leges whose statements and figures form 
the basis of this report. 

Before proceeding further, it might be 
well now to review rapidly the 14 ques- 
tions that were asked in our question- 
naire. They are: 


(a) How many co-ops do you place on 
an average in any one placement period? 
(Normal times—discount war years.) 

(b) How many full-time Coordinators 
do you have? How many part-time Co- 
ordinators? 

(c) How many persons on your clerical 
staff? é 

(d) Is your office responsible for any 
other key administrative function? 
(Such as admissions, graduate placement, 
ete.) 

(e) Do your Coordinators teach any 
classes, either in connection with coopera- 
tive work, or otherwise? To what extent? 

(f) How many co-op placements do 
you maintain beyond a twenty mile limit 
of your college? 

(g) In your opinion, what is the maxi- 
mum number of co-ops for whom each 
Coordinator should be responsible?’ 

(h) How often do your Coordinators 
visit students “on-the-job”? Are students 
who are locally placed visited more often, 
less often, or the same number of times 
as those more distantly placed? 
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(i) What percentage of your total co- 
operating companies are visited each 
placement period by your Coordinators? 

(j) What is the average number of 
companies that each of your Coordinators 
contacts over the space of a year to ef- 
fect the necessary co-op placements? ~ 

(k) When on trips away from the 
campus, does one coordinator undertake 
to handle all co-op placements in that 
area, or do each of your coordinators at 
all times handle only their own co-ops 
even though this latter might mean two 
or more of your Coordinators in the same 
area at the same time? 

(1) What methods do your Coordina- 
tors use to keep abreast of personnel 
changes in cooperating companies? 
(That is, those changes that might effect 
co-op placements in that company.) 


(m) Are your Coordinators called 


upon to aid your Public Relations pro- 
gram by addressing high schools, service 
organizations, ete.—or by any other simi- 
lar services? 

(n) In your opinion, will your Co- 


ordinators have to spend more or less 
time in the future in “selling” the co-op 
idea? Why? 


With this introduction then, let us go 
into the specifies of the report. 

The first significant information, per- 
haps, is that concerning the average 
number of co-ops placed by any one co- 
ordinator during any one placement 
period. It was found that this figure 
ranged from a low of 8 to a high of 250 
students per coordinator with the aver- 
age being 59, and the modal figure 50. 
On the other hand of the 9 colleges that 
place 100 or more co-ops each placement 
period, the average is 83 students per 
coordinator even though the modal figure 
is again 50. 

This average of 83 compares very 
favorably with the figure of 100 which 
was given by almost all of the colleges in 
answer to the question “In your opinion, 
what is the maximum number of co-ops 
for whom each Coordinator should be re- 
sponsible (in any one placement pe- 
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riod)?” It appears obvious to this 
reporter that almost all co-op colleges 
are pointing towards greater individual 
attention to each co-op and cooperating 
companies induced in part, no doubt, by 
the trend toward placements being con. 
ducted on the basis of integrated train. 
ing programs rather than “so-called’ 
term to term spot placements—hence, th 
emphasis on no more than 100 co-ops pa 
coordinator in any one placement period 
Another figure of interest is the on 
showing the coordinator—clerical or see 
retary relationship. Ten colleges rm 
ported their operations in this resped 
on al to 1 basis; six were on a 2 tol 
basis, and one college reported no cler: 
cal staff in the co-op office whatsoever, 
In answer to the questions concerning 
other key administrative functions (sud 
as admissions, graduate placement, ete) 
lodged in the co-op office—eight reportel 
responsibility for one such function; 
three had responsibility for two sud 
functions, while one college admitted t 
five. Six colleges reported that they 
had no such responsibility at all. Ib 
terestingly enough, four colleges reportel 
that the function of “admissions” 
lodged with their coordinators, and seve 
colleges place their graduate placemell 
in the co-op office. It was found, to 
that ten colleges require some form 4 
teaching duties of their coordinaton 
while seven do not. As might be @ 
pected also, 14 of the 17 colleges state 
that their coordinators are expected wi 
lend their services to the Public Relation 
Office chiefly for the purpose of maki 
addresses to high schools, service orgatl 
zations, trade associations, and the li 
Most of the information given in i 
foregoing concerns the “resident? or 
ternal activities of the coordinator. 
what of his activities abroad; those 
tivities which take him beyond the 
fines of his office? Well, the followi 
may shed some light on this question. 
You will recall that we found 50 to§ 
co-ops (on the average) being placed ¥ 
each coordinator each placement peritl 
However, these figures take on adit 
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significance when it is found that ten 
colleges reported that their coordinators 
visit each of their co-ops “on-the-job” 
each term; six said they made such visits 
every other term, while one said they 
visited only if trouble arose on the job. 
On the basis of a 4-term year, then, each 
of the coordinators in ten of these colleges 
makes 200 to 332 “man-job” visitations. 
On the basis of the ideal 100 co-ops per 
coordinator per term, this same 4-term 
year would result in 400 man-job visita- 
tions per year! However, on trips of 
more than one day away from the cam- 
pus, and in the interests of economy, it 
seems to be the general practice for one 
coordinator to make all company and 
co-op placements in that area regardless 
of usual coordinator assignment. 

Further, it was found that the number 
of companies contacted in any one year 
by one coordinator to effect his place- 
ments varied from a minimum of two to 
a maximum of 300 with two colleges re- 
porting this latter figure. The figures 
that make this information meaningful 


from a workload standpoint, however, 
are those which reveal that in eight in- 
stances each coordinator visits all of his 
companies each placement period; two 
make such visits three out of four place- 
ment periods, while five visit their com- 


panies half the time or less. Two col- 
leges gave no information on this subject 
at all. 
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From all of the foregoing, then, it 
would seem that the typical coordinator 
should expect to be responsible for 83 to 
100 co-ops each placement period, have 
the use of a full-time secretary, expect 
to do some teaching and some Public Re- 
lations work, assist in at least one other 
key administration function, visit each of 
his co-ops each term, and maintain good 
relationships with 100.to 150 employers 
throughout the year. 

Is that then the “optimum load” for a 
coordinator? Well, the last question on 
our questionnaire, namely: “In your 
opinion, will your coordinators have to 
spend more or less time in the future in 
‘selling’ the co-op idea?” may give some 
clue to the answer to that question. 

Thirteen colleges said they expected 
less trouble “selling” the co-op idea in the 
future; four said they expected more 
trouble. All, however, paid some heed to 
the possibility of an economic break 
which will make the securing of jobs more 
difficult even though the employer may be 
sold on the co-op philosophy. 

It is indeed encouraging to note that 
opinion is almost unanimous in tke belief 
that industry is becoming more and more 
cordial to the co-op idea. Let us hope 
that our college administrations will be 
even more enthusiastic, and not assign so 
many duties to our coordinators that they 
find it difficult to discharge their funda- 
mental responsibility of co-op training. 











Sanitary Engineering Careers 


By KENNETH W. COSENS 


Assistant Professor of Civil Engineering, University of Texas 


The engineering student of today is usu- 
ally requested to make a decision at the 
end of his freshman year as to the branch 
of engineering which he expects to pur- 
sue, be it mechanical, chemical, civil, elec- 
trical, ete. At the end of his sophomore 
year he usually further indicates his field 
of specialization in the chosen branch. If 
he wishes to be a civil engineer, he chooses 
at the beginning of the junior year 
whether he wishes to specialize in struc- 
tures, highways, hydraulics, railroads, 
sanitary or possibly others. 

If the choice of the young engineer 
happens to be in the field of sanitation it 
is especially important that this choice be 
made at the beginning of the junior year, 
else valuable time will be lost and extra 
school time in excess of the four years 
will be necessary to complete the degree 
requirements. The sanitary option re- 
quires that work in chemistry and bac- 
teriology be completed before graduation 
so it must be started early in the junior 
year. In many of the engineering schools, 
most civil engineers have no contact with 
the staff members who are teaching the 
sanitary engineering subjects until the 
senior year. They have had little chance 
previous to this time to see whether or 
not they are interested in sanitary engi- 
neering. It is at this time that senior 
engineering students indicate that they 
have become very interested in sanitary 
engineering, but obviously it is too late to 
pursue the program leading to the B.S. 
degree under the sanitary option. 

The question may logically be asked, 
“What is a sanitary engineer?” The Na- 
tional Research Council committee on 
sanitary engineering in 1943 published 
the following definition: “A sanitary en- 
gineer is one who by suitable specialized 
training, study and experience has fitted 
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himself to conceive, design, direct and 
manage engineering works and projects 
developed as a whole, or in part, for the 
protection and promotion of the publi 
health and to investigate and correct en- 
gineering works and projects that are 
capable of injury to the public health by 
being or becoming faulty in conception, 
design, direction or management.” 

So the student engineer may have some 
information available telling him of the 
work which rightfully lies within the 
scope of the sanitary engineering grad- 
uate, the following information is given. 


FIELDs OF SERVICE 


There are several types of work for 
which the graduate sanitary engineer will 
find himself especially well prepared. 
Seven of the most logical classifications 
are given here. 


1. Municipal 


Many positions are available for sani- 
tary engineers in the employ of cities, 
counties, or other municipalities in the 
capacity of design and detail men on sani- 
tary works. Often a city engineering de 
partment requires a man to do work o 
plans for sewers, water mains, water and 
sewage plants, pavements, curb and gut 
ter work and plans for other municipal 
functions. No engineer is better equipped 
for this work than the sanitary engineer. 

The collection and disposal of munit- 
ipal refuse is a rather complicated and 
important problem of municipalities 
which require a well-trained sanitary ¢- 
gineer to direct. With proper organiza 
tion and direction, municipal refuse cal 
be made to yield surprisingly large 
revenue. ; 

Members of municipal engineeriig 
staffs are employed because of their & 
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perience and ability and usually hold 
their positions through several changes in 
administrative officers. Any one of these 
jobs may well lead to city engineer or city 
manager positions. 


2. Public Health 


There are three logical areas of em- 
ployment within the public health field. 
Jobs are available in city and county 
healfh units, state health departments 
and the U. S. Public Health Service. 
Work in all of these may be quite similar. 
There is a tendency for sanitary engi- 
neers to start in the smaller city and 
county health departments, gain well 
earned experience and then advance to 
the more responsible positions in the 
large city departments or to the state or 
federal agencies. The state departments 
and the U. S. Public Health Service 
do a great deal of basic research and 
investigation work into the problems of 
publie health engineering. This work re- 
quires specially trained technical staffs 
on which the engineer has a prominent 
position. There are new fields of devel- 
opment in the control of atmospheric 
pollution, stream pollution control, insect 
and rodent control and new industrial 
waste fields. Every time a new industry 
develops or a new process is perfected, 
new problems confront the public health 
engineer. Then too there are the tradi- 
tional problems of water supply and sew- 
age disposal. The solution of most of 
these public health problems require the 
cooperative services of the medical men, 
the dentists, nurses, engineers of all kinds, 
the chemists and the bacteriologists. It 
Is an especially interesting field of work, 
one that challenges the knowledge and 
ingenuity of those who choose it. 

Salaries and promotions are variable 
from one organization to another, from 
one part of the country to another, but 
are limited only by the ability and ambi- 
tion of the individual. 


3. Operational 


It is at once apparent that industrial 
waste treatment, sewage treatment and 


water treatment plants will require highly 
trained personnel for operation and su- 
pervision. This field of work is rapidly 
expanding and employment opportunities 
are available from industry and munic- 
ipalities. Any young engineer will find 
himself with inadequate training for any 
one of these operational jobs but that is 
the challenge which makes the job inter- 
esting. He must do a large amount of 


self training, on the job, to execute prop- ~ 


erly the responsibilities of operation. 


4. Industrial 


Reference is here made to those posi- 
tions, in most industrial concerns, where 
the services of an engineer are needed to 
aid in producing or controlling an envir- 
onment for better working conditions. In 
this capacity the engineer is usually called 
an industrial hygienist. Great strides 
have been made recently by industry in 
improving working conditions, and the 
industrial hygienist has been largely re- 
sponsible for these advancements. 

Sanitary engineers have the back- 
ground and training needed to function 
in this very interesting field of work. 
The work involves a study of the causes 
and control of industrial hazards. Many 
interesting problems involving statistical 
data, medical information, engineering 
skill and human psychology will confront 
the person choosing this type of work. 
Salary and advancement opportunities 
are especially good. 


5. Private Consulting 


One of the most interesting and most 
varied of the fields of employment is the 
position with a consulting engineering 
firm. As more people in this country 
congregate in cities causing concentrated 
eenters of population more work in the 
consulting sanitary engineering field will 
develop. Every municipality will need a 
water treatment plant, a sewage disposal 
plant or a garbage incinerator plant. In- 
dustries need waste disposal plants. These 
treatment plants must be designed by san- 
itary engineers in cooperation with me- 
chanical, chemical and electrical engi- 
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neers. This field of work is relatively 
new, it is a developing field, one that will 
employ many more engineers as time goes 
on and our country becomes more thickly 
populated. 

This work leads to the ownership of 
the consulting engineering firm, a posi- 
tion which taxes the administrative as 
well as the business and technical skill of 
the engineer. It is one of the best paid 
fields of engineering endeavor. A tre- 
mendous pride and satisfaction is realized 
by successful operation of a consulting 
firm. 


6. Teaching and Research 


These two types of work are placed to- 
gether although an individual may pursue 
either entirely independent of the other. 
Some college and university staff mem- 
bers may do research only, others only 
teach. Considerable research is done by 
private industry and government agencies. 

Teaching is a profession which has 
many opportunities for the sanitary en- 
gineer. It may be pursued by a person 
interested in any of the following phases 
of sanitary work: Design or operation of 
water, sewage or industrial waste treat- 
ment plants, sanitary chemistry, bacteri- 
ology, zoology or the many phases of pub- 
lie health work. Usually the teacher has 
ample opportunity to work in all phases 
of the work, perhaps specializing and do- 
ing research in one phase only. 

Research is a very interesting type of 
work for those people who enjoy ap- 
proaching a problem unbiased in thought 
about its outcome, who are willing to 
work hard to find out all there is to know 
about something and who are properly 
educated. Not all people are research 
minded and one should cautiously choose 
this as a field of work unless he is positive 
he will enjoy the work. There will al- 
ways be marvelous fields of exploration 
on scientific frontiers that are awaiting 
the competent research man. 


7. Sales 


Sales work in the field of sanitation is 
basically no different from sales work in 
any engineering field. The engineer sales- 
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man must be able to meet his client with 
ease and confidence, must be especially 
well prepared to answer difficult techni. 
eal questions about his product and mug 
be willing to travel as required by th 
specific job he accepts. The work ig ip. 
teresting, offers many challenges to th 
engineer’s ingenuity and training and js 
usually very well paid. Engineering 
sales work is not of the house-to-houy 
variety. Usually the client calls in th 
sales representative to discuss a produ 
or process; this may be the first contad 
between salesman and client. A gooi 
salesman need never be out of a well-pail 
job. 
In GENERAL 
The sanitary engineering graduate ma 








find that his first job is not in the fiei 
of sanitation. If so he probably is nd 
too handicapped as he has had consider 
able structures, surveying, highways ani 
hydraulics besides a good basic batt 
ground in chemistry and _ bacteriology. 
With a sanitary engineering backgrounl 
there are many fields of work he might 
pursue, in which he is in no way hanti 
capped. An interesting variety of jok 
are available for young men in the fill 
of sanitation. 


WHuere TO Get INFORMATION 


Any young man may receive excellet 
information from engineers who have hal 
considerable experience in the varion 
fields. Consult them frequently for guit 
ance. Engineering faculty members a 
always glad to help a student weigh t 
possibilities of a chosen field and give it 
formation to those who are deciding abot 
courses of study in undergraduate eng 
neering. Considerable information 5 
available in the college and universil 
catalogues. 

When the undergraduate engineer 3 
making these decisions some _ thongl 
should be given to graduate work leadif 
to the master’s and doctor’s degree. Mo 
and more emphasis is being placed up? 
advanced work in all branches of the put 
and applied sciences, the latter includit 
our profession, engineering. 
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The Case for the Sluggers 


By R. C. BINDER 


Professor of Mechanical Engineering, Purdue University 


Frequently questions arise about the 
selection of units for force and mass. In 
the recent literature dealing with the flow 
of fluids there is a tendency to use the 
pound as a unit of force and the slug as 
aunit of mass. The following discussion 
brings out the main reasons for this 
trend. Some features of this trend may 
be of interest to teachers and industrial 
men. 

The basic dynamic equation states that 
force equals mass times acceleration. The 
units for acceleration have been well es- 
tablished for some time. The remaining 
questions concern the units for mass and 
foree. The selection of units is arbitrary. 
Any set of arbitrary, consistent units 
could be followed. Some units, how- 
ever, have certain advantages, and tend 
to reduce possible confusion. 

As an example, one could select the 

“pound-mass” as a unit of mass and the 
“pound-foree” as a unit of force. This 
set of units is perfectly all right if it is 
used consistently, and is made clear to 
the reader. In calculations, however, 
one might forget the second part of the 
compound word, and then there would be 
confusion as to just what “pound” 
meant, 
: As another example, one could use the 
Pound” as a unit of mass and the 
poundal” as a unit of force, or vice 
versa. Each combination is perfectly all 
right if used consistently. Sometimes, 
however, confusion develops because the 
two words are similar in spelling and 
sound. 

The combination of “pound” as a unit 
of foree and “slug” as a unit of mass has 
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certain advantages. A foree of one 
pound acting on a body with a mass of 
one slug would accelerate the body by an 
amount of one foot per second each sec- 
ond. The two words “pound” and 
“slug” are entirely different, in both 
spelling and sound; this tends to reduce 
confusion. The word “slug” can be con- 
sidered as the shortened form of “slug- 
gishness,” which means inertia. Thus 
“slug” has the implication of inertia or 
mass, and thus there is no confusion with 
force. Also, “slug” is a short word. It 
is distinetive because it does not have any 
other common use which would cloud its 
meaning. 


Origin of the Slug 


The selection of the word “slug” is 
somewhat analogous to the selection of 
the word “enthalpy” for a certain com- 
bination of thermodynamic terms. Prior 
to the adoption of enthalpy, this partic- 
ular combination of terms was commonly 
called “heat content.” The word “heat 
content,” however, was confusing with 
other, different terms as “heat” and 
“heat transfer.’ Thus the use of en- 
thalpy avoids confusions. The use of 
the word slug avoids similar confusions. 

Let g represent gravitational accelera- 
tion. Then the mass of a body is its 
weight (a force) divided by g. Some 
adyocate the use of the ratio “weight/g” 
by itself without any special name. This 
practice is perfectly all right. In some 
fluid flow studies, however, the equations 
may have a large number of terms and 
may be complicated. In such cases a 
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single term for the ratio of two terms has 
some value as a convenience; the equa- 
tion will have a simpler form. 
Sometimes these questions are raised: 
Is it necessary to draw a fine distinction 
between force and mass, and is it neces- 
sary to keep careful note of g? Answers 
to these questions depend upon the par- 
ticular applications involved. In some 
cases it is not necessary to draw any dis- 
tinction between force and mass. Ex- 
amples are cases involving static equi- 
librium, and non-flow process, and cases 
in which velocity changes and thus dy- 
namic actions are not involved. In 
many fluid flow problems, however, there 
is a velocity change, there is a dynamic 
action, and it is necessary to distinguish 
between force and mass. In some 


tract and philosophical studies it may 
not be necessary to be concerned about 
any conversion factors, as g and the per- 
fect gas constant. 


In many engineering 
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calculations, however, the magnitude ¢ 
the answer is an important feature, anj 
it is important throughout the study t 
be accurate and careful in dealing with 
all conversion factors as g. 

Sometimes confusion arises as to th 
meaning of the terms density, specifi 


weight, and specific volume. Confusiq 
can be avoided by using a distinctive ani 
consistent combination of units ani 
terms. Consider the pound as a unit ¢ 
force and the slug as a unit of may 
Specific weight will be defined as weigit 
per unit volume. Thus water at a ce 
tain temperature and pressure has a spe 
cific weight of 62.42 pounds per cubis 
foot. Density will be defined as mag 
per unit volume. Thus, if g is 32.1% 
feet per second per second, then the de 
sity of the water is 62.42/32.174 or 14 
slugs per cubic foot. Specific volume} 
defined as volume per unit weight, s 
cubic feet per pound. 
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Short Cuts in Engineering Mathematics 


By JOHN B. THRELFALL 
Instructor, University of Wisconsin 


Many times in making up problems for 
engineering students it is desirable to use 
slopes or triangles such that not only are 
the legs in the ratio of whole numbers but 
also the hypotenuse, the commonest ex- 
ample being the 3-4-5 triangle. It is 
evident that the use of such proportions 
eliminates some slide rule work and gen- 
erally makes calculations much easier, an 
important factor when one considers that 
most engineering problems are to test the 
students knowledge of some subject other 
than arithmetic or use of the slide rule. 

An easy way to get such proportions is 
as follows: 


Take any two numbers x and y where 
one is odd, the other even and neither is 
a multiple of the other except when one 
of the numbers is unity (1). 

Let # be the larger; then 











a=7? — 7’, c a 
b = 2ay, 
c=2+y'. 90° 
b 
a y a b c 
2 1 3 4 5 
4 1 15 8 17 
6 1 35 12 37 
3 2 5 12 13 
5 2 21 20 29 
7 2 45 28 53 
4 3 7 24 25 
8 3 55 48 73 
5 4 9 40 41 
7 4 33 56 65 
6 5 11 60 61 

















Particularly convenient proportions 
are obtained when x — y = 1, in which 
cases 


=r+ty=2t1, 
= 2Qry = 2y? + 2y, 
c= 2?+ yy = 2y? + 2y +1, 


os 


or 
a is an odd number, 
c=b+1, 
a@=b+c=2b+1, 
b = (a — 1)/2. 


With this limiting condition the follow- 
ing table is very easily set up 


a b c 
pe Ses 
5 12 13 These values are of course in- 
7 24 25 cluded in the general table. 
9 40 41 


These relationships might also be of 
value to the engineer designing trusses, 
etc., because by using such slopes, the 
dimensions ‘of the parts on the slope 
would have rational values. 

An old short cut in mental arithmetic 
which the author uses to advantage al- 
most daily in classroom work is the ex- 
traction of square roots mentally. To 
get the square root of any number, take 
the nearest whole square root plus or 
minus the difference of the original num- 
ber and the root squared divided by 
twice the whole root. For example: 


3 

28 = 5+5%5 = 5.3, 
+ 

V60 = 8 2x8 7.75. 


6or 
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The values thus obtained will always 
be slightly high but they are usually well 
within 1% which is satisfactory for most 
class room problems if not most engineer- 
ing problems. The theory behind this is 
as follows: : 


VN =a+b 
= V(a + b)? = Va? + 2ab + b*. 





Where N is the number whose square 
root is sought and a and b are two num- 
bers whose sum is VN (the value sought). 
Now if 6 is small compared to a, then b? 
is even smaller and could be ignored in 
the expansion without appreciably af- 
fecting the value. Then if a is assumed 
(the nearest whole square root) and 
2ab = N — a? (dropping b?), b can easily 


SHORT CUTS IN ENGINEERING MATHEMATICS 





be determined. 
N —- a 
2a 


Then VV =a+b. 

The result, a + b, is actually VN +} 
which is only slightly more than yj 
since b? is very small. Since the valy 
from which the root is extracted is alway 
larger by b? than the given number, the 
root is always a bit larger than the tre 
value desired, so in changing the rot 
from the fractional to decimal form, it 
can often be reduced slightly to com 
closer to the true value. Thus, anyon 
can extract square roots mentally ani 
with a few minutes practice be getting th 
answers as fast as one can write then 
down. 
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Engineering Judgment—an Aid in Developing It 


Judgment may be defined as that ability to make decisions supporting comparisons 
and discriminations of observations and facts. Does the development of this ability in the 
engineering student merit sufficient importance to propose it as a point of emphasis in 
our engineering curricula, and if so, by what means, and to what extent? Many engi- 
neering educators agree that it is of great importance, although in the conduct of their 
classes it appears questionable that much thought is given to developing engineering judg- 
ment. Opinions are certainly varied on the manner and means for developing judgment, 
and perhaps it is only reasonable for it to be controversial. One point of view is expressed 
in the following paragraphs. 

Among others, the subjects of engineering drawing, to which the following remarks 
are directed, provide a most excellent opportunity to introduce the inexperienced student 
to the habit of exercising judgment at a very early stage in his engineering education. 
Here it is that he can be shown and work with things of reality, things that have shapes, 
movements, characteristics—likenesses of which he has been able to observe since his mind 
was capable of it. Here it is that he can see the interrelationship of parts, moving or 
fixed, and the extent to which each affects the other. And because of these he can be 
called upon to express his own ideas as to how a simple part should be made to satisfy 
a given set of conditions, or to make simple improvements, modifications, or corrections 
to an object or machine that has been described as having certain undesirable char- 
acteristics, . 

Of importance then in enabling the student to present his expressions in the degree 
to which he is capable at that time is the selection and description of problems that he is 
assigned to work, the kinds of directions issued for obtaining their solutions, and of great 
importance the information, either in graphic or written form, that will exact his con- 
sideration of those outside factors which have a definite effect in the final decision to be 
made. This is a point which should be strongly emphasized, and a full realization of 
its merits and importance should be imbued in the student’s mind. The mere existence 
of the same set of principal facts in two different cases does not necessarily lead to the 
same conclusion—outside factors can materially influence the results. 

A type of problem that seems particularly appropriate in developing this habit may 
be called the ‘‘mating-parts’’ problem, for want of a better term. In contrast to the 
single, unrelated object that seems so widely used in present courses, the student recog- 
nizes that two or more pieces must fit together; that dimensions and shapes must be in 
agreement; that clearance of some amount needs to be provided; that certain surfaces 
need to be machined, and so on. This type of problem is adaptable to a variety of presen- 
tations. Some dimensions for the part to be drawn can be placed on the mating parts; 
all corners may be shown sharp requiring the student to decide which shall be filleted or 
rounded. The graphic data should be supplemented with word description giving dimen- 
sions not found on the graphic; giving modifications or corrections that need to be effected ; 
giving instructions as to the operation of the parts; giving redundant data necessitating 
the student’s selection of that which is relevant. 

If the student is informed that engineering problems originate in much this same 
fashion, that he will have to separate the relevant from the irrelevant and to assimilate 
all known facts and influences, the problem becomes real and is removed from the very 
undesirable copy-type-problem category. Hence, his interest should be stimulated, his 
thought provoked, and he should be more able to render supporting comparisons and dis- 
criminations of observations and facts. 


25 March, 1949 


J. Howarp PorscH 
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